[Enteped st the Poet Office of New York, N. T., as Second Class matter. Copyrighted, 1B94, by Hnnn & Co.] 



A WEEKLY JOURNAL OF PRACTICAL INFORMATION, ART, SCIENCE, MECHANICS, CHEMISTRY, AND MANUFACTURES. 



V«l. LXX.-No. IS. 



NEW YORK, MAY 5. 1894. 



rtS.OO.& TEAK. 



WXBEUT. 




SecOoD of car and tnck. 



The statloo and car taking on pa»eii|;en. 

THE CSASE-KIBCHNEH AEBODBOMIC BAILBOAD.-LBec pa^e 279.1 



The car In motion. 



1894 SCIENTIFIC AMERICAN, INC. 



274 



<f cwntifw ^mmtm. 



|May 5, 1894. 




kst.a.blish:e:j3 i84o. 



MUNN & CO.. Editors and Proprietors. 

PUBLISHED WEEKLY AT 

No. 361 BROADWAY, NEW Y<^RK, 



O. D. MUNW. 



A. £. BEACH. 



TERMS FOR THE SCIENTIFIC AMERICAN. 

One copy, one year, for tbe U. S., Ganadu or Mexico S3 00 

•necopy* six months, for tbe U. a., Canada or Mexico 1 50 

Oiie ctips-itme year,to any forei&ncDuntrybelonginjrto Postal Union. 4 00 
llenift. 1>T postal or express money order, or by bank draft or ctiecx. 
MUSS & CO^ 361 Broadway, comer of Fraiiklin Street, New Yoric. 

The Scientific American Supplement 

is a distinct paper from tbe SriEHTiFic American. THBSUPPIiBMENT 
is issued weekly. Brery number contains 16 octaTO pa^es, uniform in size 
witb SciBNTiFic Ambbican. Terms of subscription for Supplement, 
fQ.00 a year, for tbe U. S., Canada or Mexico. 96.00 a year to forelun 
countries belonging to tbe Postal Union. Single copies, 10 cents. Sold 
1)7 all newsdealers ttimii^out tbe country. See prospectus, last pafre. 

Combined itiitps.— The Scibnttmc American and Supplement 
will be sent for one year* to one address in U. S.. Canada or Mexico, on 
receipt of sei'i-n (in7Urs. To foreijrn countries within Postal Un|o , tight 
doUaiH a»d fifty cents a vear. 

Buildinff Edition. 

The ARCHiTiccTs and Builders Edition of the Scibntu-ic Ameri- 
can is a large and splendid illustrated periodical, issued montblr, con- 
taining floor plans, perspective views, and sheets of coostructiTe details. 
pertaining to modem architecture. Each number is illustrated with 
beautiful plates, showing desirable dwellings, public bulldinj^s und archi- 
tectura.* wort in great yariety. To builders an d all who contemplate build- 
ing this work is invaluable. Haa the largest circulation of any arcbitee- 
tural publication in tbe world. 

Single copies 25 cents. By mail, to any part of tbe United States, Canada 
or Mexico, f2.50 a year. To foreign Postal Union countries, $3.00 a year. 
Combined rate for BUILDING Edition witli Scientific American, to one 
address, $5.00 a year. To foreign Postal Union countries, $6.50 a year. 
Combined rate for Building Edition, Scientii-ic American and sup- 
plement, $9.00 a ysar. To foreign Po tal Union countries. $11.00 a year. 

SpiliiInIi Kdirioii nt the Scientific Aiiiei-icnn. 

LA America CiENTiFicA e industrial (Spanish trade edition of tbe 
Scientific American) is p ubll^bed monthly, u iform in size and typo- 
graphy witb tbe Scientific American. Every number of La a menca is 
profusely illustrated. It is the finest scdentiilc, industrial trade paper 
printed in the ^^panlsh language. It olrculatea throngbout Cuba, the West 
indies, Mexico Central and South America, Spain and Spanish posses- 
sions— wherever the Spanish language ia spoken. $3.00 a year, post paid to 
any part of tbe world, glngl e copies 2& oe ts. See prospectus. 
MUNN A CO.^ Publishers, 

361 Broadway, New Yorfc. 

C^ Tbe safest way to remit ia by postal order, express money order, 
draft or bank cheek. Make all remittances payable to order of MUNN 
&CO. 

^^W^ KcsidcrH arc Hpf^cially rcfflutJHtod ttintitify the publishers in case of 
wny failure delay, or trreffUlarlty in rDuoiut uf ikBuers. 



NEW YORK, SATURDAY, MAY 5. 1894. 



(Illustrated articles are marked with an asterisk.) 



A KEW THEOSY OF LIGHT SENSATION. 

Two recent numbers of Mind contain articles upon 
the new theory of light sensation devised by Mrs. 
Christine Ladd Franklin, a graduate of Vassar Col- 
lege and the first alumna of that institution to re- 
ceive the degree of Ph.D. from her alma mater. 
Nature thus compares this theory with those known 
as the Young-Helmholtz and the Bering theories. 

The former of these supposes that the judgment 
picks out of a mixture of colors all the even red- 
green-blue sensations, and deceives itself into think- 
ing them to be a new sensation called white. The new 
theory assumes an independent retinal process as 
ground for the latter sensation, therein agreeing with 
Hering's theory. 

But while Herinp: supposes that some parts of the 
spectrum produce construction and others destruc- 
tion of the tissue of the retina, Mrs. Franklin con- 
siders that the sensations of the black-^Tay- white 
series must be regarded as the fundamental ones, and 
attributed to the dissociation of certain molecules, 
which she provisionally calls the gray molecules. The 
atoms thus dissociated have diflFerent periods of vibra- 
tion, and in the more highly developed visual organs 
— those capable of color sensations — these color atoms 
diflFer in behavior according to the wave length of the 
light beating upon them. Thus some atoms would 
only be torn off by red light, and would give rise to 
the sensation of red. The prevalence of such color 
molecules would coincide with the predominance of 
the structures known as " clones " in the fovea of the 
retina, while the " rods " are endowed chiefly with 
; gray molecules. This is simply translating into the 
j language of the theory the well known fact that the 
■ color sense is chiefly confined to the center of vision, as 
; anybody may prove by looking at a colored object 
i through the corner of the eye. This distribution, says 
Mrs. Franklin, offers a perfect analogy with the organs 
of hearing. In the ear we have a very simple ap- 
paratus for hearing noise only, and also a highly 
differentiated structure for the discrimination of notes 
of various pitch. 
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ITALIAN COLONIZATION IN AFBICA. 

As the European nations divide Africa among them, 
Italy is taking her share and has established a protec- 
torate over Abyssinia. The eastern portion of this 
country, bordering on the Red Sea, is called Eritrea. 
This is ruled by a civil and a military governor and 
three councilors appointed by King Humbert, and 
here an Italian colony has been started in the hope 
of bettering the condition of the country and of lessen- 
ing the tide of emigration to America. L'lllustra- 
zione Italiana, of Milan, publishes an account of the 
arrival of the first detachment of peasants taken to 
Eritrea, at Asmara, a small town near the Red Sea. 
It is written by some one already resident there and 
familiar with the country and the colonization scheme. 
We have taken from the articles some of the inost im- 
portant details respecting the colonists and their future 
home. 

The company consisted of nine families, fifty-seven 
persons in all, twenty four of them strong laboring 
men. They are from Lombardy, Milan, and Sicily, 
and were under the leadership of Baron Franchetti, 
who was authorized by the Minister of Foreign Affairs 
to take command of the expedition. The baron has 
worked with untiring zeal in behalf of this agrarian 
colonization project, and his face shone with delight 
when his little company were safely lauded last 
November. 

The peasants themselves were pleased with the coun- 
try from the first. Much had been said to intimidate 
theni before they left their homes. They had been 
told that "on the Red Sea Are would rain upon them 
from heaven ; " but they saw iio fire and felt no more 
heat than that of an Italian June day. 

Their steamer landed at Massaua, the largest town 
of Eritrea, on an island of the Bame name near the 
coast. Those who wished to deter the colonists from 
starting had t^ld them that they would " die of suffo- 
cation at Massaua ;" but they were actually very little 
affected by the tropical temperature. They remained 
there only long enough to get their luggage trans- 
ferred to the train at Abd-el-Kaderi From there they 
went up to Asmara on the plateau where their new 
home was to be. The women and children were 
greatly interested in the natives, the men felt of the 
soil, shelled the grain still in the fields, examined 
the native implements and began to be hopeful of the 
future. At Asmara, the men grouped themselves 
around the carts in which their wives and children 
were to be carried to their final destination, the colo- 
nial farm near Circolo, and. sang the Italian national 
hymn. The Asmarians pressed around them and in 
their way gave the strangers a welcome; 

The ofiBcials who received them at Cireolo were very 
kind ; wine was offered to the adults and cakes to the 
children. The men were melted to tears, and the 
women said, ". It is too good to be true 1" 

When they saw the fine grain which was being har- 
vested at the colonial fairm and the variety of pro- 



ducts raised, their last fears vanished and they agreed 
that the success of the undertaking was sure. 

The fact is that the Eritrean plateau is very similar 
to Italy in fertility and climate. The various altitudes 
will admit of their raising tobacco, coffee and (»tton, 
besides grain. The country is so large that there Is 
plenty of room for the emigrants without encroaching 
upon the rights of the natives. And they have been 
so much disturbed by the invasion of hostile tribes 
from the Soudan that they welcome the protection of 
a civilized government. 

The best promise of success for the colony is in 
the selection of the emigrants. They are honest peo- 
ple, and they understand that they must not expect 
help except so far as it is necessary in the first 
months ; their own labor is to give them the owner- 
ship of the land. 

Baron Franchetti's form of contract, approved by 
the foreign minister, is based upon the two following 
fundamental articles : 

1. Gratuitous grant in perpetual ownership of a 
farm of twenty ettari (equal to sixty acres) for a 
family is subject to the condition of residence and 
labor on the same for a period not longer than five 
years. 

2. Money advanced for seed for the first planting, 
food for the first year, farming tools and a house, is 
all to be returned at an annual rate in the form of 
labor, produce, cattle or money, with interest at three 
per cent. 

Baron Franchetti has overcome great difficulties and 
much opposition in the furtherance of this scheme. If 
this nucleus of a colony is contented and successful, so 
that large numbers of families join it, the social prob- 
lem which is at present so seriously disturbing Italy 
will find a most happy solution. 



TVaa There a Flood ? 

One of the largest meetings ever held by the Vic- 
toria Institute, of London, England, took place in the 
third week of March, to hear that well-known "Nestor 
among Geologists," Professor Prestwich, F.R.S., read 
a paper on " A Possible Cause for the Origin of the 
Tradition of the Flood," in which he treated the sub- 
ject " from a purely scientific standpoint." In it the 
author described at considerable length the various 
phenomena which had come under his observation 
during long years of geological research in Europe 
and the coasts of the Mediterranean. Among these he 
specially referred to having found the flints of the 
drift to be of two classes, one with bones of animals, 
carved, and interspersed with the remains of man, and 
the other, which he termed the rubbledrift, contain- 
ing bones of animals of all ages and kinds in vast 
heaps. He cited the confirmatory opinions on this 
point of Professor Geikie, F.R.S., a member of the In- 
stitute, and drew special attention to the geological 
surroundings of these strange deposits, and the man- 
ner in which the bones were found. He then referred 
to phenomena in regard to raised sea beaches, and the 
constant occurrence of " head," the large masses of 
transported rock, loam and loess, covering the high 
plains in Hungary and Southern Russia, and the ossi- 
ferous breccias in various localities. From the circum- 
stances attending these and their surroundings he 
said he had been forced to the conclusion that all 
their phenomena were "only explicable upon the 
hypothesis of a widespread and short submerRcnce, 
followed by early re-elevation, and this hypothesis 
satisfied all the important conditions of the problem," 
which forced one to recognize that there had been a 
submergence of continental dimensions. The Age of 
Man was held to be divided into Pal»olithic atid Neo- 
lithic, and he considered rightly so. He concluded by 
suggesting that thus there seemed cause for the 
origin of a tradition of a iood.— Bulletin of the Vic- 
toria Institute. 



Tbe Tellow Calla Iilly. 

The wliite calla lily of our gardens is. well known, it 
still retaining the original name of Calla, although 
botanists have in modem times removed it to another 
genus, which is called Richardia. Calla will, however, 
long be its common name. It has been frequently 
hinted that there are species with other Colors, which 
would soon come into cultivation ; but, so far, these 
have been mere rumors. It is now definitely known, 
says Meehan's Monthly, which is good authority, that 
there is a bright yellow species, which has been named 
by botanists Calla Elliottiana. The one in cultiva- 
tion, known as Richardia maculata, has * slightly 
yellowish tint sometimes. The new one is said to be a 
clear yellow, and has leaves spotted with white, simi- 
lar to our common maculata. Only onaoiriginal plant 
was introduced, and it is sa'd there are onty a few 
propagated from it in cultivation. Ten plants were 
recently sold at auction in London, and bought by en- 
terprising florists for $2,000, which is considered the 
largest flgures ever obtained for auction plants. An- 
other yellow one has been introduced under the name 
of Calla Pentlandi, which is said to differ in having 
larger foliage and richer colored spathes, but which 
has not yet been offered to the tiade. 
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Cost or KM Electric Ugbt Pluit. 

An article by Mr. J. H. Talbot, in the Engineering 
Magazine, condensed in the iStreet Railway and Elec- 
trical yews, contains valuable information for city tax- 
payers or investors interested in the establishment of 
small electric light stations. If the facts in this article 
had been given to the public several years ago, with- 
out doubt a large waste of capital would have been 
prevented, and a preat many enterprises of this kind 
now struggling under financial burdens might be in a 
prosperous and flourishing condition. Mr. Talbot 



is carried on by means of sounds produced and heard 
by these small creatures, but which the human ear is 
incapable of appreciating, Theobservationsof Mr. C. 
Janet, published in Ann. Entomol. de France (vol. 
Ixit, p. 159), show that certain species of the Formicidte, 
notably Myrmica rubra, L., and Tetramorium caspi- 
tum, L., are in the habit of making a stridulating 
noise, probably by reciprocally rubbing superficial parts 
of the body. A demonstration of this fact is very sim- 
ple. On a small pane of glass put a ring of soft putty, 
and after carefully dropping in the middle of the ring. 



points out how very diflBcult it has been for persons jby means of a funnel, a mass of ants freed from bits of 



desiring to establish an electric light station to obtain 
in advance accurate and definite information regard- 
ing its cost of construction and expense of operation, 
and it is his purpose in the present article to furnish 
such information. 

Mr. Talbot estimates as follows the cost of construc- 
tion of a plant suitable for a town of from 5,000 to 10,- 
000 inhabitants — one requiring from fifty to sixty arc 
li.orhts for public use, and about 1,200 incandescent 
lamps for commercial purposes : 

steam plaot of ISO horse power, including foundatioiiB, stack, pip- 
ing, belling, etc .> «5,000 

Electrical ^paratns in station, including arc lamps, instraments, 

switcbboards, etc 7,000 

Arc circuit, complete, to include poles, wire, hanf^lng of lamps, etc., 

on the bads of say 8 miles of wire and 6 miles of pole line 2,000 

Incandesceiit dicDlt, primary, utilizing arc light poles 1,000 

Converters for SOO-light capsdt?, leaving balance to be porcIULKd 



Wiring up, with plain wkkig— SCO lights— to include lamps 
sockets 



and 



1,2S0 



Total, excluding real estate and building $16,875 

It is thus found that for a plant of the size suggest- 
ed, the promoters would have to reckon on an expendi- 
ture of capital, paid in cash payments, amounting to 
about $17,000, excluding real estate and buildings. 

Mr. Talbot next considers the cost of operating such 
a plant as compared with total earnings. He be- 
lieves that the following figures may be taken as ap- 
proximately correct : $4,350 may be reasonably counted 
upon as revenue from fifty . arc lamps lighted each 
night from dark until midnight, under contract with 
the city at $85 per lamp per year, and $7,300 as revenue 
from incandescent lighting ; or a total revenue of $11,- 
550l The expense of operating the plant would be, fcr 
labor, engineers, firemen and lamp trimmers, $2,160; 
fuel, estimated at 750 tons of coal at $2.75 a ton, $2,062 ; 
for arc lamps and carbons, incandescent lamp renewals, 
$1,100; tar and insurance, $600 ; collections, bookkeep- 
ing and stationery, $500 ; repairs, contingencies and 
sundries, $560 ; allowance for depreciation, 7J^ per cent 
on $12,000, $900; or a total cost of operating plant of 
$7,882. Deducting the operating expense from the 
revenue, it is found that there is an apparent profit of 
$3, 668. The cost of real estate, of building and of steam 
power plant depend largely upon local conditions, and 
no estimates of the items are given by Mr. Talbot. 

Natural History Notes. 



earth or vegetable matter, quickly cover them with a 
second pane of glass and press it down until there is 
just barely room between the two pieces of glass for 
the ants to move. If provision has been made for re- 
newal of air. the {imprisoned ants will live for several 
days. On holding this little box of ants to the ear and 
listening attentively, a murmur is heard very similar to 
that made by a liquid boiling gently in a closed vessel, 
and before long distinct stridulations can be heard in 
the midst of the murmuring. These sounds are heard 
only when the ants are disturbed. 

Mr. Janet concludes that the numerous rugose sur- 
faces which are found on the body of ants in such 
places that two of them can be rflbbed together are 
probably the organs which produce the stridulating 
sounds of the PormicidjB. These rugosities have other 
uses. For instance, those about the articulations serve 
to hold the body stiff at will at that particular point 
— an advantage to the animal in pushing or carrying 
heavy weights up steep slopes — Mevue Scientifigue. 

Courtship among the Flies. — Mr. J. M. Aldrich has 
made some observations upon this subject, which he 
records in the January number of the American Natu- 
ralist. The dipterous family, Dolichopodidte, perhaps 



their entirety, but has established the exact origin of a 
certain number whose true morphological nature was 
unknown or doubtful. 

For example, it is now established that the prickles 
of Xanthoxylum planispinum a,ud fraxineum, as well 
as those of Capparis spinosa, are prickles, properly so 
called; that the spines of the sta.Vi.ot Xanthium spino- 
sum have the value of floral peduncles concrescent 
with stipules; and that the prickles of the burs of 
Castanea vulgaris, like those with which a large-num- 
ber of fruits are provided (Datura stramonium, 
Msculus hippocastanum, Ricinus communis, etc.) 
represent the teeth of leaves. 

In all these, and in many other cases, the anatomy 
alone permitted of drawing precise conclusions. It 
was impossible, through external characters, to legiti- 
mately prejudge the value of the organ simply from its 
position upon the plant. 

In a general way, the results of Mr. Lothelier's work 
may be stated as follows : 

The spine, when it is due to the transformation of a 
branch, owes its power of resistance and its hardness 
especially to the great development of the central cyl- 
inder and to the energetic sclerification of the pith, 
which increases more and more from th« apex. It is 
only quite rarely that the pericycle presents a marked 
sclerosis at the same time. On the -contrary, in the 
spine that is derived from the leaf, the supporting tis- 
sue is in most cases principally formed of the sclerous 
sheath of the pericycle. The central parenchyma un- 
dergoes but a relatively slight sclerification. The 
sterebma is here found in a zone intermediate between 
the center and the epidermis. 

In prickles, which exhibit a great uniformity of 
structure, the stereoma is, with rare exceptions, -com- 
pletely relegated to the exterior. As for the origin of 



surpasses all other families of animals in the variety these prickles upon the bark, it is, according to the 



and complexity of the sexual adornments of the males. 
Probably three-fourths of the species offer well marked 
peculiarities which distinguish the male at a glance. 
A new species found at Moscow, Idaho, has the fore 
tarsi in the male exceedingly elongated and slender, 
with the last joint in the shape of a comparatively 
large, oval, black disk. The tarsi of the female are of 
the ordinary simple structure. The maneuvers of the 
male in courting the female were observed by the 
author. The fly places himself in front of the female 
within half an inch, rapidly vibrates his wings, gives 
his forefeet an up and down motion, raising them sim- 
ultaneously above his head, and brings them down 
with a slight force, this movement recurring in about 
half a second, during some ten seconds. The female 
hastily moves away a few inches, when the male has to 
repeat the movements described. The author was 
much impressed by the perfect coincidence of these ob- 
servations with Darwin's theory of sexual selection. 
The reluctance of the females and the corresponding 
ardor and persistence of the males being carried to an 
almoKt^dxedihle limit. 
fflK .Sumter of Plants of the World. — In a paper by 



The Flight of Bees. — According to Prof. Marey's J^of. P. A. Saccardo (in Atti Cong. Sot. Internaz.), 



graphic method, bees make 190 wing-beats per second, 
His method consists in fastening a bee in such a way 
that its wings are free to move, onp of them lightljr 
touching a rotating cylinder covered with a smooth 
and lightly blackened paper. Prof. Landois, who has 
studied the sound apparatus of many animals, thinks, 
from the pitch of the sounds made by the vibrating 
wings, that they move to and fro at the rate of 400 
vibrations per second — more than double those claimed 
by Marey. 

According to Prof. Marey's figures, 190 wing-beats 
per second would carry the bee over a distance of one 
mile per minute. If Prof. Landois is right, the dis- 
tance would be two miles. According to these esti- 
mates, it will not be far from the truth to say that bees 
fiy about thirty miles an hour, and that, during an 
absence of twenty minutes from the hive, they fly about 
ten to twelve miles. Most observers, however, are in- 
clined to think that bees do not fly more than from 
eighteen to twenty miles an hour, because the wing- 
beats of a bee in freedom and under the observer's in- 
strument are not the same. 

Every one has observed the comparatively slowflight 
of the bee when returning home loaded with honey 
and pollen. Practical examination shows that sxperi- 
ments of this kind are not entirely reliable. Better re- 
sults are obtained by observing bees in districts where 
bees were never before found, or by introducing yellow 
bees were only gray or brown ones are known, or vice 
versa. In such cases it has been seen that the bee 
never went more than from four to five miles away at 
the most. The usual distance was two miles. One in- 
stance is known in which a beekeeper, on an island 
seven miles from the coast of Texas, found that his 
bees went to the mainland for honey and pollen. A 
practical beekeeper does not expect any great results 
from fiower fields three miles away. They should be 
no more than two miles distant in a straight line. 

The Production of Sound among the Ants. — That 
ants have some means of communicating with each 
other is well established. The experiments of Landois 
and those of Lubbock suggest that thiscommunication 



translated by Mr. B. Pound for the American Natu- 



species, of greater or less depth. While superficial in 
the roses, the mother cells may, in the Rubi, for ex- 
ample, be contiguous to the endodermis. In this lattor 
case, we may, if we desire, see a transition between 
prickles and spines. 



Oil from licatber W^aste. 

A French contemporary of Industries contains a 
paper on the oily matter extractable from leather. 
The composition of such leather is given as follows : 
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The crude leather is boiled with water, and squeezed 
until dry under hydraulic presses. The greasy liquor 
is then treated with sulphuric acid and the purified 
grease fioats on the surface, whence it is decanted off 
hot and run into barrels to cool. The yield in 



still further purified by washingwith dilute sodium 
carbonate solution. Thus obtained the fat is yellow, 
melts at 27° C, and has a powerful odor of hide. It has 
a strong tendency to granulate and separate itself 
from a reddish brown liquid, similar to goose fat oil. 
Its odor prevents its being used in soap making, un- 
less it be very thoroughly saponifled. Its composition 
is as follows : 



ralist, the author estimates the true number of species practice is about 12 per cent. It can, if necessary, be 
of plants known up to the present time as 173,706; that 
is, 105,331 phanerogams and 68,475 cryptogams, thus 
distributed : 

PhanerogamB 106,881 

Ferns 2,819 

Eqnis., Marsfl., Lycopod 665 

Mosses 4,809 

. liverworts 3,041 

Lichens 5,600 

Fnngi 39,603 

Algffi 18,178 

Total 173,706 

As regards the entire number of species that inhabit 
the globe, "I think," says the author, "we shall not 
go far astray in estimating that the flora of the world, 
when it is completely enough known, will consist 
of at least 38S,000 species of plants (that is 250,000 
fungi and 135,000 spdcies of other plants). If one wish 
only to reduce to 15,000 the species that will appear in 
these other groups (not fungi), the sum total of plants 
would ascend to 400,000 species at least." 



Olein 88 

MarsarlDe 18 

St£arbie 19 

Fatty acids 15 



Beeinous matter .' 8 

Water and impurities 2 

100 



When distilled it is 
fatty acids. 



converted into almost colorless 



Tbe Gorlntb Sblp Canal. 

According to a recent report of the British acting- 
consul at Patras, the Corinth ship canal is up to the 
present but little used. Between the opening of the 
In conclu- j canal in November and the end of February, the only 
sion. Prof. Saccardo,' judging from the rate of progress ; vessels passing through have been a few shi^B of war, 
made up to the present time, thinks 150 more years of i some yachts, and about 800 small Greek sailing craft. 



research ought to riln before we reach a problematical 
number of 400,000. 

TJie Thorns and Prickles of Plants. — We distinguish 
in plants two kinds of prickles, those provided with 
conducting bundles and those that have none. The 
first have a central cylinder which connects them with 
the organ that carries them. They are transformed 
branches or folier organs, and are commonly designated 
as thorns and spines. The second are of purely cortical, 
or even epidermic, origin, and are called prickles. Mr. 
A. Lothelier has undertaken an anatomical study of 
these two kinds of very distinct organs in considering 
successively, among thorns or spines, those that poaeess 
tbe morphological signification of branches and those 
which, being of folierorigin, represent leaves, or laerely 
the teeth of leaves, or sti nules. 

Mr. Lothelier has thus not only ascertained the exact 
structure of aigasa as yet. incompletely examined in 



a though the canal is open to vessels of all nationali- 
ties not over 65 feet 7J^ inches wide and drawing not 
more than 33 feet 8^ inches of water. The tolls 
charged are as follows : Mail and passenger steamers, 
either going to or coming from] the Adriatic Sea, pay 
15 cents per register ton and 20cents for each-passenger 
carried, both in gold. 

The dimensions of the canal are : Length, 3 miles 7^ 
fur ongg; breadth at surface, 80 feet 8 J^ inches; breadth 
at bottom, 68 feet 11 inches; depth, 24 feet 3 inches. 
The usual strength of the current in the canal is about 
one knot, occasionally rising to from two to three knots 
an hour, when great care in the navigation is required 
to prevent vessels from bumping against the steep 
sides of the canal. Although some additional lights 
have been placed in the Gulf of Corinth, steamship 
companies require still better lighting before deciding 
finally to adopt the canal route. 
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AN INCLINE ELETATOB AND SUKF. 
This improyement comprises a derrick of simple but 
strong' construction, forming inclined tracks, on which 
travels a car having wheels in different planes, there 
being at one end a low down dump where the car re- 
ceives its load, and the contents of the car being auto- 
matically discharged into a chute at the upper end of 
the incline. The invention has been patented by Mr. 
Samuel E. Kurtz, of Greenfield, Iowa. The large view 
shows the application of the improvement. Fig. 1 rep- 
resenting the car dumping its load, and Fig. 2 the bot- 
tom of the incline, where the load is received, below 
the level of a dumping platform, upon which a loaded 
wagon may be readily driven. At the bottom uf the 
inclined tracks are upper and lower parallel tracks, the 
upper tracks being narrower than the lower ones, and 
the car comes to a level at the point where it receives 
its load, as the rear wheels run down to the lower 




KURTZ'S ELEVATOB AND DUMP. 

tracks without striking the upper tracks. The car is 
drawn up by a cable passing around a pulley on a cross 
bar at the upper end of the tracks, thence back and 
around a pulley on the ear, and again around a pulley 
on the cross bar, from which the cable leads over guide 
pulleys to a point convenient for attachment to a 
whiffletree or the axle of a wagon, so that the team 
bringing the load may furnish the power by which it 
is elevated and dumped. At the front lower comer of 
the car is a downwardly swinging door with end flanges 
overlapping the sides of the car, and adapted to drop 
into connection with a chute delivering to the desired 
receptacle in the usual way. The door is held normal- 
ly closed by gravity catches, which are automatically 
released when the car is pulled up to its limit, the door 
being automatically closed again as the car rolls back- 
ward. A counterweight is arranged to prevent the too 
rapid descent of the car, and a rack is also arranged in 
the framework and a pawl and ratchet on the car. 
This elevator is very inexpensive to build, costs noth- 
ing for power, and is designed to be especially useful xo 
farmers and others for elevating materials into storage 
bins and for similar purposes. 



POLISHING AND 3UFFIN0 LATHE. 
The lathe shown in the illustration is designed for 
heavy work. It haa extra long babbited boxes, giving 
the spindle sufficient bearing to insure 
stiffness. The width of head is reduced 
tu facilitate work upon large irregular 
pieces, and it is especially adapted for 
bicycle, stove, chandelier or car trim- 
mings work, permitting the use of a large 
wheel without jar or spring. The lathe 
is made in several sizes, with detachable 
steel taper ends in the next lower size to 
take the smallest brush or buff. They 
are designed to be run at a higher speed 
than any in the market. They are made 
by the Hanson & Van Winkle Company, 
of Newark, N. J. 



per cent, that of the left hand at from 8 to 13'6 per 
cent. The middle finger is worth from 10 to 16 per 
cent. The third finger is valued at no more than 7 to 
9 per cent. The little finger is worth 9 to 12 per cent. 
The difference in the percentages is occasioned by the 
difference in the trade, the first finger being, for in- 
stance, more valuable to a writer than to a digger. — 
Food. 



Railiray Ratea In India. 

In the United States we are apt to consider our 
railroad rates as lower than those of other countries, 
and this is probably true of freight, but in passenger 
rates the Indian railroads go far below ours. The 
govenmient report on Indian railroads for the year 
ending March 31, 1893, which has lately been issued, 
gives the -average rate on all freight at I'OSS cent per 
ton mile ; our rate for 1892-93, according to the Inter- 
state Commerce Commission reports, was 0*898 cent. 
Our average on passenger business, however, was 2 '126 
cents per passenger mile, while the Indian railroads 
charged only 0'646 cent. This rate was in silver, but 
it must be remembered that wages and other charges 
are paid in silver also, though imported machinery 
must be paid for in gold at a premium. The lowest 
average rate was fbund on the Madras Railway ; it 
was 0'414 cent per passenger mile. This rate would 
give fares in this country of about 37 cents from New 
York to Philadelphia, 99 cents from New York to 
Boston, about $3.75 from New York to Chicago, and 
about $14 from New York to San Francisco. 

These low rates are made both ix)ssible and profit- 
able by the dense native population which furnishes 
the railroads with an enormous number of passengers 
who are satisfied with the cheapest kind of accommo- 
dations, provided the charge is low. Over 96 per cent 
of the passengers are carried in the fourth -class care, 
which are used only by the natives, and hardly 1 per 
cent use the first-class. While in this country the 
average passenger train load is 42 persons, on all the 
Indian roads it was last year 231, or over five times as 
large, while in one case — the East Indian Railway — 
the average was 247 persons.— J?n^. and Min. Jour. 

*<»»♦ ■ ■ - — — 

Smoke Prevention. 

In a recent experiment at Glasgow, Scotland, Engi- 
neering Mechanics says the coal used showed 31 '40 per 
cent gas, tar, etc., 48*70 per cent fixed carbon, 84 per 
cent sulphur, 6 '56 per cent ash, and 12 '50 per cent 
water. Before treatment analysis showed that the 
products of combustioB contaiued 5 '8 grains of sul- 
phuric acid per 100 cubic feet, and after treatment 2'8, 
while in another case the reduction was from 9 '5 to 
4 '2. As to soot, the first test showed a decrease from 
73 '5 grains to 2, and the other test from 23 '3 to 1*5 
grains. In other words, from 94 to 97 per cent of the 
soot was removed and fully a half of the sulphuric 
acid. Tests showed that the draught was not affect d, 
being 5 inches in the flue and 4 inches in the chimney. 

A Babcock & Wilcox boUer was used, driving a 220 
horse power engine, and consuming 3 tons of coal and 
a ^ ton of scraps and chips. Before entering the 
usual cbimney the gases ascend a short brick flue, and 
then de&cend a flue of steel plates dipped at a high tem- 
perature in a tar composition, entering the ordinary 
stack at the bottom. At the bottom of the ascending 
flue is a jet of steam . at boiler temperature, while at 
the top of the descending flue is a fine spray of water. 
The carbon is thus separated, and, with the water, 
droips into a sump at the foot of the descending flue, 
being thence. carried off in pipes. 



Air EXTEHBION LADDER FOR SLEEPING CARS. 
How inconvenient it som times is, especially for the 
aged and the feeble, to reach t he upper berth in a 
sleeping car, has often been noticed by travelers on 
our railways. To obviate such inconvenience, and 
enable the traveler to readily get into the upper berth 
and descend therefrom, is the object of the improve- 
ment shown in the illustration, which consists of an 
extension ladder adapted to be folded and swung out 
of the way when not in use. It has been patented by 
Mr. John B. Holbrook, D. K. E. House, Ithaca, N. 
Y. Upon the usual removable transverse partition 
raparating the upper berths from each other is a 
hinge connected with an arm or bar forming the upper 
end of the ladder, which is made in sections adapted 




EOliBROOK'S EXTENSION LADDER FOR SLEEPING CARS. 

to slide upon each other. When swung outward the 
ladder drops down nearly to the car floor, just outside 
the lower berth. To facilitate folding the ladder, a 
tape extends from the lower rung of the bottom sec- 
tion up through the several sections, passing through 
an eye to a spring-pressed drum fixed within con- 
venient reach. By pulling on this tape the occupant 
of the upper berth can readily fold the ladder, which 
is then swung inward against the side of the partition. 
When the car is made up in the morning, the partition 
board is stored with the ladder attached. 



money Talne of Hands and Fingers. 

The following estimate of the relative 
value of the hands and of the several fin- 
gers is taken from the British Medical 
Journal : According to a scale drawn up 
for the Miners' Union and Miners', Acci- 
dent Insurance Companies, of Germany, 
the loss of both hands is valued at 100 
per cent, or the whole abUity to earn a 
living. Losing the right hand depreciates 
the value of an individual as a worker 70 
to 80 per cent, while the loss of the left 
hand represents from 60 to 70 per cent of 
the earnings of both hands. The thumb 
is reckoned to be worth from 20 to 30 per 
cent of the earnings. The first finger of 
the right hand is valued at from 14 to 18 




Hlgti Railway Speeds. 

High speeds on railways formed the subject of the 
inaugural address of M. Du Bosquet, president of the 
French Society of Civil Engineers. He states that the 
reason speeds are not maintained on the level is because 
the engines are not sufficiently powerful for this. Some 
experiences with the dynamometer made with speeds 
from 37 to 75 miles, and of which the results have been 
extended to greater speeds, show that for the same 
motive force of 17'2 lb. per ton, a train reaches a speed 
of 75 miles on a decline of one-half of one per cent, 57 
miles on the level and 31 miles on an incline of one-half 
of 1 percent. To increase the average speed by a small 
amount, the power of the engines must be much great- 
er. If 800 horse power is sufficient to draw a train at 
76 miles an hour up an incline of one-half 
of 1 per cent, 2,960 horse power will be 
required to draw the same train up the 
grade at a speed of 125 miles per hour. 
In high speeds the weight of the engine 
per horse power generated is important, 
as there is always a limiting speed beyond 
which the engine cannot draw itself, let 
alone a train. Really high speeds, the 
speaker stated, will be obtained only by 
diminishing the weight, per horse power, 
of the locomotive, and by limiting the 
load to be hauled to a minimum. — Hail- 
way Engineering and Mechanics. 



FOLISHINQ AND BUFPING LATHE. 



Protection against Serpent Bites. 

Dr. Oalmette is continuing, at the Pas- 
teur Institute, a series of interesting ex- 
periments on the poison of serpents 
commenced by him while residing in 
Cochin China. He has obtained excel- 
lent preservative effects by inoculating 
or injecting viper's blood in various ani- 
mals. He treats it first by heat or by 
chemical agents, such as hyposulphite 
of soda. His theory is that venomous 
animals are unaffected by their own poi- 
son. His results confirm those recently 
obtained by MM. Phisalix and Bertrand 
at the laboratories of physiology and 
chemistry at the Paris Museum. 
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KgTPt In tbe Time of Mobcb. 

"We are only b«gim»iiig to understand the height of 
civilization to which Egypt and other ancient countries 
around the Mediterranean had attained even before 
the time of Moses, says Sir John William Dawson, in 
the Expositor. Maspero and Tomkins have illustrated 
the extent and accuracy of the geographical knowledge 
of the Egyptians of this period. The latter closes a 
paper on this subject with the following words : 

" The Egyptians, dwelling in theirgreen, warm river- 
course, and on the watered levels of their Payoun) and 
Delta, were yet a very enterprising people, full of curi- 
osity, literary, scientific in method, admirable deline- 
ators of nature, skilled surveyors, makers of maps, 
trained and methodical administrators of domestic and 
foreign affairs, kept alert by the movements of their 
great river, and by the necessities of commerce, which 
forced them to the Syrian forests for their building 
timber, and to Kush and Pun for their precious furni- 
ture woods and ivory, to say nothing of incense, aro- 
matics, cosmetics, asphalt, exotic plants, and pet and 
strange animals, with a hundred other needful things." 

The heads copied by Petrie, from Egyptian tombs, 
show that the physical features of all the people in- 
habiting the surrounding countries, as well as their 
manners, industries, and arts, were well known to the 
Egyptians. The papers of Lockyer have shown that 
long before the Mosaic age the dwellers by the 
Euphrates and the Nile had mapped out the heavens, 
ascertained the movements of the moon and planets, 
established the zodiacal signs, discriminated the poles 
of the ecliptic and the equator, ascertained the law of 
eclipses and the precession of the equinoxes, and, in 
fact, had worked out all the astronomical data which 
can be learned by observation, and had applied them 
to practical uses. Lockyer would even ask us to trace 
this knowledge as far back as 6,000 years B. C, or into 
the post-glacial or antediluvian period; but, however 
this may be, astronomy was a very old science in the 
time of Moses, and it is quite unnecessary to postulate 
a late date for the references to the heavens in Genesis 
or Job. In geodesy and allied arts, also, the Egyptians 
had long before this time attained to a perfection never 
since excelled, so that our best instruments can detect 
no errors in very old measurements and levelings. The 
arts of architecture, metallurgy, and weaving had at- 
tained to the highest development; civilization and 
irrigation, with their consequent agriculture and cat- 
tle breeding, were old and well understood arts; and 
how much of science and practical sagacity is needed 
for regulating the distribution of Nile water, any one 
may learn who will refer to the reports of Sir Colin 
Scott Moncrieff and his assistants. Sculpture and 
painting in the age of Moses had attained their acme, 
and were falling into conventional styles. Law and 
the acts of goveminent had become fixed and settled. 
Theology and morals, and the doctrine of rewards 
and punishments had been 
elaborated into complex 
systems.. Ample material 
existed for history, not 
only in monuments and 
temple inscriptions, but in 
detailed writings on papy- 
rus. Egypt has left a 
wealth of records of this 
kind, unsurpassed by any 
nation, and very much of 
these belongs to the time 
before Moses ; while, as 
Birch has truly said, the 
Egyptian historical texts 
are, " in most instances, 
contemporaneous with the 
events they record, and 
written and executed un- 
der public control." 

There was also abund- 
ance of poetical and imag- 
inative literature, and 
treatises on medicine and 
other useful arts. At the 
court of Pharaoh, corre- 
spondence was carried on 
with all parts of the civil- 
ized world, in many lan- 
guages, and in various 
forms of writing, including 
that of Egypt itself, that 
of Chaldea, and probably 
also the alphabetical writ- 
ing afterward used by the 
Hebrews, Phenicians, and 
Greeks, but which seems 
to have originated at a 
very early period among 
the Mineans, or Punites, 
of South Arabia. Educa- 
tions were carried on in 
institutions of various 
grades, from ordinary 
schools to universities. In 
the latter, we are told, were 



professors or " mystery teachers " of astronomy, geo- 
graphy, mining, theology, history, and languages, as 
well as many of the higher technical arts. 



AH IHFBOTZD CAB COITFLIHO. 
This coupling has a spring-pressed hook to engage 
the link, and a slide for locking the hook in open posi- 
tion, the slide being adapted to be engaged by the 
entering link. The construction is very simple, the 
cars fitted with this improvement being automatically 
coupled as they come together, while the uncoupling 




SUHLAF'S CAB COUFLINO. 

may be conveniently effected without the need ofttaSn- 
men going between the cars. The invention has been 
patented by Mr. "William Dunlap, of San Diego, Cal. 
Fig. 1 is a sectional view showing the hook in open po- 
sition, and in Fig. 3 the link is engaged by the closed 
hook. The hook has trunnions joumaled in the sides 
of the drawhead, and its rear end has a lip pressed on 
by the end of a spring, which may be lifted by a cam 
on a transverse shaft connected with a rod, at whose 
outerendisahandleatthe side of thecar. Onthesame 
end of the hookisalsoa second lip, above theflr st one, 
adapted to be engaged by a hook on the under side of a 
slide, whereby the coupling hook may be locked in open 
position. The forward end of the slide is bent down, and 
has a head or cross-piece extending into the mouth of 
the drawhead, above the free end of the coupling hook, 
so that an entering link will strike the head of the 
slide and move it rearward, disengaging the coupling 
hook, and permitting the spring to swing the hook up- 
ward to engage the link. On the slide is pivoted-a dog 
whose free end rests on top of the spring, and on the 
under side of the dogis a lug passing through a slot in 
the spring, the lug being adapted to be engaged by the 
cam actuated by the handle lever, whereby the slide 
may be moved forward to lock the coupling hook in 
open position. A notch in the rear end of the hook is 



also adapted to be engaged by the end of the spring to 
look the hook in closed position, the spring being dis- 
engaged from this notch by swinging the cam upward 
by means of the handle lever. Further particulars of 
this improvement may be obtained of Mr. E. M. Rein- 
hardt, C Street, between 26th and 27th Streets, San 
Diego, Cal. 

Mill* 

Prizea for Hay and Clover making lllacblneB< 

In connection with the Darlington meeting of the 
Royal Agricultural Society of England for 1895 the fol- 
lowing prizes are offered by the Royal Agricultural 
Society of England for : Class I.— For the best hay 
making machines, first prize, $100; second prize, $S0. 
Class II. — For the best clover making machines, first 
prize, $100; second prize, $50. All prizes are open to 
general competition. The trials will take place during 
the hay harvest of 1895, on land selected by the society 
in the neighborhood of Darlington. The necessary 
arrangement for the grass and clover crops required for 
the trials will be made by the society. Notice of the 
place and date of the trials will be posted to every com- 
petitor as soon as they are fixed. Every competitor 
must himself provide for the delivery of his machines 
on the trial ground, and for the removal of the same 
after the trials. Horses will be provided by the society 
to work the machines during the trials, but competi- 
tors who desire it may provide their own horses. Every 
machine must be delivered at the depot on the trial 
fields in proper working order not less than two days 
previous to the commencement of the trials. The com- 
petitor will find one attendant to drive and work each 
machine. Any assistance given by the competitor him- 
self or other workman will be noted by the judges. 
The order in which the several machines will be tested 
will be determined by the stewards, who will decide 
by lot. Machines are not to be worked under, con- 
ditions as to weather and crop when such machines 
would not be used in the actual work of a farm. The 
attention of the judges and engineer will be par- 
ticularly directed to the following matters : Price ; 
weight; simplicity, strength, and construction; efficient 
protection of the gearing, and freedom of the machine 
from choking; excellence of work in turning and light- 
ening up of the crop without damaging it; draught in 
work. Should the judges find any of the machines to 
be of practically equal merit, they are empowered to 
bracket them as equal, and so divide the prize money. 
Entries for the prizes in any of these classes must be 
made on or before Monday, April 1, 1895, and must be 
accompanied by a deposit of $5 for each entry. 




BUBOT'S COSTINUOUS CIOABEITE FAFEB MACHINE, 



CIGABETTE FAFEB. 
Cigarette paper is a superior article, presenting 
numerous qualities. Good cigarette paper should be 
very thin, very uniform as to pulp, and very strong 
and resistant. It ought not to become disintegrated 
when it is slightly wet ; in 
burning it should leave but a 
small quantity of ashes, and 
not give out a disagreeable 
odor ; and, finally, in burn- 
ing, it should not disengage 
substances injurious to the 
health. 

Superior cigarette paper is 
manufactured exclusively 
from linen raga It weighs 
9%, 10 and 15 grammes per 
square meter. In burning it 
emits no odor. 

Ordinary cigarette paper is 
manufactured from substi- 
tutes. Its pulp often con- 
tains a certain amount of 
wood pulp, especially the 
paper designed for export. 
Such paper is heavier and 
weighs from 12 to 20 grammes 
to the square meter. In burn- 
ing, it may emit a slight odor, 
because the' wood pulp con- 
tains resin, the combustion of 
which disengages gases offen- 
sive to the smell. In reality, 
the odor is perceptible only 
in paper containing large pro- 
portions of wood pulp. Apart 
from that, the quantity of 
resin contained in the paper 
is so sikall that the combus- 
tion always proceeds nearly 
without odor. 

In its broad lines, the manu- 
facture of cigarette paper 
does not differ from that of 
ordinary fine paper. A single 
point is special, and that is 
the finishing, which has to 
take a long time and be well 
done. The pulp must be 
finished slowly, progressively, 
and wtth as short fibers ai 
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possible. The duration of the procese, which is ex- 
ecuted in improved vats, varies between 15 and 30 
hours, and it is upon it that depends the weight to the 
square meter. 

It requires a special manipulation and perfect ma- 
chines to obtain a sheet of paper presenting great 
strength with a pulp composed of so short and so 
divided fibers. 

By way of example, we give a figure of a continuous 
machine for cigarette paper constructed by Mr. Burot, 
of Angouleme. 

This machine comprises the following apparatus : 
1. Three mixing machines, with scoop wheels, in which 
the discharge is regulated by a gate. The two wheels 
are provided with copper scoops and serve, one of 
them for the pulp and the other for the water. 2. A i 
distributing chest, with an agitator serving to mix the 
water and pulp well before passing to the sand col- 
lector, a A revolving and rocking sand collector, 
easy to clean. 4 Two pulp strainers whose shake- 
motion is noiseless. 5. A table with a cloth 11 meters 
in length, and with a carriage combined with 



(Slocrespondence. 



The Static Efiect In Incandescent I^amps. 

To the Editor of the Scientific American : 

In No. 5937, A. E. 8. refers to "northern lights in 
miniature," produced by holding an Incandescent lamp 
over a belt in motion, and states that after replacing 
the lamp in its socket it immediately burned out. I 
have repeatedly produced the same effect by develop- 
ing static electricity by walking over a carpeted floor 
and touching the lamp with my hand. Met almost in- 
variably with the same result of losing a lamp by the 
experiment. What is there about this static electric 
display in a vacuum that destroys carbon filaments ? 
Faribault, Minn. A. C. R. 



A Prlmary^ Battery for Incandescent liamps. 

To the Editor of the Scientific American : 

Having often read in the "Notes and Queries" of 

the Scientific American questions of amateurs ask- 

the i tog how to light a small incandescent lamp for a few 



apron, iio that the size can be changed during the 
travel of the paper, thus permitting of reducing cut- 
tings. 6. Two suction apparatus, operating through 
atmospheric pressure, for extracting water from the 
sheet of paper. 7. A pulp roller, or " dandy," for press- 
ing out the water from the paper. 8. A wetorcouching 
press, whose rollers are of cast iron, and whose adjust- 
ing screws are provided with rubber cushions, so as to 
render the pressure elastic. 9. A suction apparatus 
for the felts of the couching rollers, and designed to 
remove the air from between the paper and the felts, 
in order to prevent blisters. 10. A squeeze roll. 11. A 
battery of five 1'2 meter driers. 12. A second battery. 
13. T)vo superposed reels permitting of winding two 
sizes of paper at once. 

The operation of this machine is very simple to any 
one who has visited a paper mill or who saw the paper 
machines of the Exposirion of 1889. 

We shall now give some practical information as to 
the various qualities of cigarette paper that will prove 
of a certain utility to consumers. 

The shade of the paper is not of much importance. 
Ordinarily, cigarette paper possesses the natural color 
of the pulp of carefully bleached rags, blued or not 
with ultramarine. Some manufacturers, however, give 
it a chamois color. This color is in very much demand 
in Russia. 

The thickness is of some importance. We have 
already said that good paper weighs 10 grammes to 
the square meter. The pulp should be fine and regu- 
lar, and the thickness should be very uniform through- 
out the entire surface. The consumer greatly appre- 
ciates such qualities. 

The strength is of still more importance. It is upon 
this that often depends the commercial value of a 
paper. For use, resistance in a transverse direction is 
required. 

The tenacity of cigarette paper diminishes, as a 
general thing, when its weight increases. This is 
easily explained, because only rags are employed in 
the fine papers, while into thick papers a certain pro- 
portion of wood pulp enters. 

The ashes left by the combustion of cigarette paper 
merit attention. The less ashes a paper leaves, the 
easier its combustion ; but the differences are slight. 
Cigarette paper leaves from 0'5 to 1 per cent of ashes. 
It is, therefore, formed of pure fibers, since filtering 
paper, prepared chemically, and with the greatest care, 
leaves from O'lO to 0'22 per cent of ashes. 

The ease of combustion of the paper is judged of 
from the ashes that it leaves after burning. In order to 
increase such combustion, certain manufacturers im- 
pregnate their paper with a very small quantity of 
saltpeter or chlorate of potash. In no case should 
cigarette paper after burning leave any residua of 
carbon. Such a paper ought to be rejected. 

I'inally, let us be permitted to put an end to a 
legend : The injurious effect of the paper upon 
the health. Were there any danger, it might proceed 
from two causes : (1) From the products of the com- 
bustion of the paper itself ; (2) from the presence of 
poisonous materials in the paper. Of the products of 
combustion, there could be no question, since, in the 
conditions in which the combustion takes place, there 
is produced only water or carbonic acid. The pres- 
ence of poisonous substances is a myth, for supposing 
that traces of them are found in the ashes, as cer 
tain analysts have advanced, that would consti- 
tute but an infinitesimal proportion of the same mate- 



hours a day, the answer generally referring to bichro- 
mate and storage cells, the construction aiid manage- 
ment of the latter requiring some skill, I propose to 
the amateur electrician the following primary battery 
(a modification of the Fuller battery), mounted and 
sold by the firm of Dalle MoUe & Co., Rome. The 
electrodes are zine and carbon, the former excited by a 



tically waste substance a large quantity of sugar, and 
converted the sulphate of alumina into crystal alum, 
which was resalable at considerably higher figures than 
had been paid for it as sulphate of alumina, while the 
sugar was produced practically free of cost. Subse- 
quently the Bauxite Company, limited, was formed. 
This company have, in consequence of the increased 
demand for the ore, put down a new shaft at consider- 
able expense, and enlarged the tramway and depot 
to such an extent that they are prepared to deliver 
2,000 tons of bauxite per week. The shaft is now com- 
pleted, entirely new machinery has been erected, 
and improved and increased tram lines have been 
laid down. The ore, of the usual finest quality, has 
been struck at a depth of 146 feet, and the company is 
now prepared to supply this mineral, testing about 
54 to 57 per cent alumina in the dry state and from 
1'5 to 2 per cent iron oxide. This new find of bauxite 
has increased the value of the property to an extent 
that cannot at present be estimated, inasmuch as there 
is an enormous demand for the ore for the purposes be- 
fore stated, and particularly for the purpose of produc- 
ing aluminum metal, which can be done at a very low 
cost from this mineral, as well as the manufacture of a 
firebrick of a very refractory nature. The mines are 
situated at Strain, near Ballyclare, County Antrim, in 
the north of Ireland. The celebrated Giant's Causeway 
is in this county. The principal shipping port is Larne. 
Some of the White Star liners have called there and 
been supplied with tonnage for their trial trips, and on 



concentrated solution of sal ammoniac, the latter (in - 

closed in a porous cell) depolarized by the following : one occasion some 900 tons were loaded in the small 

simple solution : 100 grammes of sulphuric acid are ; gpace of nine hours. Thus the Bauxite Company, 



poured into the porous cell, which is then filled with a 
solution of bichromate of potash, 80 grammes to the 
liter. To restore the action of the battery, sulphuric 
acid and bichromate of potash may be added. The 
zincs must be amalgamated. It is also advisable to 
paraflSne the upper part of the porous cell. I tried 
several batteries, but this is certainly the best for small 
lamps. F. Haushahn. 

Propaganda, Rome, Italy. 

■ 1 I I ^ .- — 

A Care of Snake Bite. 
To the Editor of the Scientific American: 

Last fall, in company with Mr. H. Carlos, of Cape 
Gracias, Nicaragua, I was coming down the River 
Pis-pis in the Sumo country, from the Constancia 
gold mine. Stopping one evening at a Sumo Indian 
village, we found that the chief had been bitten on the 
foot by a tomagas, the most venomous snake in this 
country. The man was in the most pitiable condition. 
Thin, watery blood was issuing from his mouth, nose, 
ears, and even from the tattoo marks on his arms and 
breast. His urine was also discolored by blood. 

The people were all clamorous for us to give him 
some Merican seekia (American medicine), knowing 
that we always carried a medicine chest with us. It 
happened that we had been discussing that same day 
the various remedies for snake bites, and Mr. Carlos 
had said that he heard that to cauterize the wound 
with carbolic acid and give the same internally 
was a sure cure. After explaining to them that it 
had been so long since he had been bitten it might 
not be possible ■ to cure him, we decided to try the 
above cure. The question was how much to give him. 
We decided upon three drops dissolved in glycerine, in 
half wineglass of water. We gave him two doses at an 
interval of half hour that evening. Two hours after the 
second dose we gave him an emetic that greatly re- 
lieved him and he soon went to sleep. 

The next morning we gave him another dose of the 
acid and left him. 

I was on my way to the World's Fair and have just 
returned. Mr. Carlos has got back from another trip to 
the mine, and tells that our patient is fully recovered, 
and that he had successfully treated another one the 
same way. Gbo. B. Pbnsb, Supt. 

La Constancia Gold Mine, Pis-pis, Nicaragua, C. A. 



limited, are able to supply this mineral of unequaled 
quality, and in quantities that cannot be produced 
anywhere else. 



Tbe miues of Bauxite In Ireland. 

The mineral bauxite was practically unknown before 
the year 1870. In 1872 Messrs. George G. Blackwell 
and Alexander Sutherland arranged a lease with the 
Marq uis of Downshire for a very large royalty, consist- 
ing of 2,000 to 3,000 acres, and in a year or two afterward 
produced a splendid quality of bauxite, testing about 
54 per cent alumina in the dry state and from 1% to 
\% per cent iron. The demand for this mineral was 
then very limited, but as chemistry progressed there 
came numerous demands for its use in the manufacture 



of alum, sulphate of alumina, and alum cake, and for 
rial in the paper ; so smokers can be assured in ad- this purpose the property was developed and levels 



vance that cigarette paper is absolutely innocuous to 
the health. 

We shall not speak of special cigarette papers, such 
as those prepared with tar, amber, essential oils, etc. 
These are prepared like ordinary paper, but are cov- 
ered, nearly at the end of the manufacture, with such 
substances, either by a special bath or by means of 
rollers. — La Nature. 



The loss of champagne, by bursting bottles, some- 
times amounts to ae much as 35 per cent. 



were driven, which produced large quantities of baux- 
ite. At this time there was a large demand for beet 
root sugar, in the manufacture of which the manufac- 
turers discovered that a considerable quantity of waste 
remained, which was practically useless until New- 
lands conceived the idea of running liquid sulphate of 
alumina on to the beet root waste, which immediately 
liberated the 20 per cent of sugar and transposed the 
sulphate of alumina, consequent upon the potash con- 
tained in the waste, into crystal alum. This became a 
very profitable operation, as it producedfrom theprac- 



\riiat Buildlugs Cost per Cubic Foot. 

The Am.erican Architect of February 17 contains an 
article which will interest fire underwriters and ad- 
justers. The writer says : 

"With materials and labor at the same price, two 
buildings of the same character, although of different 
sizes, will be found to cost approximately the same per 
cubic foot; hence the cost of a proposed building may be 
closely estimated by multiplying its cubic contents by 
the knojrn cost per cubic foot of a similar structure 
built in the same locality." The cost of similar build- 
ings in other localities can be estimated according to 
the difference in cost of labor and material. 

The cost per cubic foot of well known buildings in 
Various cities was as follows : 

Rookery building, Chicago, eleven stories, iron and 
steel interior, ten passenger elevators, 32 cents per 
cubic foot. 

Monadnock building, Chicago, sixteen stories, rich 
marble work, 423^ cents. 

Masonic Temple, Chicago, twenty stories, fourteen 
passenger elevators, rich marble work, 58 cents. 

New England Mutual Life Insurance Company's 
building, Boston, granite, fireproof, 60 cents. 

Herald building. New York, 200X140, two stories 
and attic and damp proof basement, 46 cents. 

Six to ten story oflSce buildings in New York, 30 to 
60 cents. 

Wainwright building, St. Louis, ten stories, 25 cents. 

Union Trust building, St. Louis, fourteen stories, 38 
cents. 

Equitable Life Insurance Company's building, Den- 
ver, nine stories, first story marble wainscoted nine feet 
high, 42 cents. 

Ernest & Cranmer building, Denver, eight stories, 
pressed brick fronts, 17 cents. 

Crocker building, San Francisco, ten stories, steel 
skeletoned, 63 cents. 

Brown-Palace Hotel, Denver, nine stories, finished 
in iron and onyx, 30 cents. 

Athletic clubbuildings, about 24 cents. 

Libraries, from 36 to 44 cents. 

Dwellings, Boston, frame, eight to ten rooms, 11 
cents. 

Dwellings, Denver, first class, stone, steam heat, 27 
cents. 

Brick cottages. East, ten rooms, about 15 cents. 

Brick cottages, East, one and one-half story, 10 
cents. 

»■■*♦*■• 

Tbe W^ortblngton Pump In India. 

Some recent tests have been made of the new large 
Worthington pumping engines supplied to the Love 
Grove sewage pumping station at Bombay to the order 
of the municipality. The engines and pumps are 
capable of dealing with from 60,000,000 to 73,000,000 
gallons of sewage per day, and for the purpose of the 
trial care had to be taken to ascertain accurately the 
slip on the pumps. Mr. James, the drainage engineer 
at Bombay, says : " In the trials that have been taken 
the sewage discharged has been measured not only by 
the pumps, but by observation in the outfall sewers, 
and the discharges as taken by floats and by inclina- 
tion due to surface of sewage come out rather more 
than the discharge taken from the pumps, less five 
per cent, and show the slip of the pumps with good 
valves to about three per cent. 
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THE CHASE-KIBCHNEB AEBODBOKIC B&ILBOAB. 

We have given considerable space in our columns 
to the experiments with aeroplanes, as executed by 
Prof. S. P. Langley, Hiram Maxim and others. These 
experiments have led to the determination of certain 
facts. A flat plate or surface maintained in a horizon- 
tal position and moved horizontally through the air 
experiences a greater resistance to its descent than it 
would if it descended vertically. If the surface is in- 
clined so that its advancing edge is higher than the 
rearedge, it will experience a lifting effect, and under 
proper conditions will rise upward. Such a contri- 
vance is termed an aeroplane. An aeroplane short 
in the direction of its motion receives a relatively 
greatersustaining effect per unit of its area than does 
a large one. A set of Venetian window blinds gives 
the idea of a good arrangement of aeroplanes. 

In the present issue we illustrate a proposed liigh 
speed railroad, in whose operation aeroplanes take a 
part. By this system the attainment of a speed of 150 
miles an hour is claimed to be possible, while for long 
distances a rate of 125 miles an hour is hoped for. The 
projectors hold that the railroad of the present time 
must be supplemented by some system admitting of 
higher speed. 

To reach this speed, curves must be abolished, as the 
centrifugal force will be too great to be withstood. 
Accordingly, as far as possible, the line will go right 
across country from point to point, without regard to 
^ade. Next, the road must be free from interruption; 
there must be no possibility of any obstacle getting on 
the track. This makes an elevated structure the pro- 
per one, and the one shown in the cut has been de- 
signed to secure the essential features of strength and 
safety. It includes an upper and a lower pair of rails, 
and a pair of trolley wires or leads. 

The cars are of special design, with sharp ends, so as 
to encounter the minimum of air resistance. In cross 
section they are of suflScient dimensions to present the 
comforts of a Pullman car. They will have a trussed 
steel frame and metal sides, tops and -floors. They 
are carried by wheels four to six feet in diameter, 
which wheels are to be placed near their tops, so that 
the cars will be virtually suspended from the upper 
rails. The axles of these wheels pass through journals 
near the car roof. One or more pairs of these wheels 
are to have two electric motors connected to their 
axles, so as to serve as driving wheels. The speed being 
so high, there will be no trouble in using direct con- 
nected motors without gearing. 

The current is taken from each trolley wire by its 
trolley wheel, which works on an axle at about the 
level of the axle of the driving wheels. On the trolley 
wheel axle, which will be insulated, are secured col- 
lecting rings, against which brushes bear. A Closed 
metallic circuit is to be used, two trolley wires and a 
pair of trolley wheels being used on each car. 

So far all is simple enough, the peculiarities of the 
system centering on the points of straightness of line, 
lowering of center of gravity of car below the rails, 
and high speed. It is essential that there should be 
no curves, and any grade met is to be climbed ; no de- 
viation of route to secure an easy grade is to be al- 
lowed. 

This will give many severe ascents to be overcome, 
and it is here that the distinguishing peculiarity of the 
system comes in. The car carries a series of aeroplanes, 
each one twenty to thirty feet long and four to five feet 
wide. They are mounted so as to be capable of setting 
at any desired angle. At a speed of 150 miles an hour, 
a slight inclination would give them a very powerful 
lifting effect. On the level they will be kept practical- 
ly straight. When a grade is reached they will be set 
at an angle, so as to have a lifting effect. This will be 
graduated, so as to leave just enough traction in the 
driving wheels to propel the cars. It is obvious that 
the limit might be passed, and the wheels mjght turn 
without getting grip enough to drive the train. Here 
a self-regulating feature is apparent. If the wheels 
slipped, the car would move with reduced velocity and 
the aeroplanes would lift less weight. At once the 
traction would increase and the car would move for- 
ward, so that eventually an equilibrium would be es- 
tablished. It is claimed that the amount of work 
necessary to drive a car at high speed up a grade 
would be greatly diminished by the use of aeroplanes. 

Underneath the car is a second set of wheels, ordi- 
narily inactive. Above them is a line of rails inverted. 
By a system of levers and an air pump the engineer can 
throw these wheels upward at will, so that they will 
press against the lines of rails above them. This af- 
fords a means of increasing the traction to any desired 
extent, as the upper and lower wheels are thus made 
to act as the jaws of a clutch. The increased rolling 
friction thus produced may be applied for direct trac- 
tion or for braking. These wheels also provide a safe- 
guard against all swaying, or lifting of the car from 
the track by the aeroplanes. 

In the running operation the engineer will be 
guided by the nature of the ground. On the level 
he would probably hold the aeroplanes flat and inac- 
tive. When a grade is reached, he will incline them 
enoughxto partially lift the car. The car then begins 



to move up in part at least upon an incliiied plane of 
air. Its acquired velocity as well as direct traction 
assist this operation. It reaches the top of the grade 
with slightly reduced velocity, but very quickly re- 
covers its loss. On a down grade the aeroplane may 
be inactive or may be turned so as to provide an en- 
ormously powerful aeroplane brake. 

It is proposed to use alternating current motors, which 
on present lines would admit of a distance between 
power stations of some 200 miles. It is claimed for the 
system that it is as safe as the present one, has greater 
speed and equal comfort and luxury, is adapted to all 
kinds of traflSc, and will be profitable. It is calculated 
that a straight line from New York to San Francisco 
would be 500 miles shorter than the present one. The 
construction of an elevated road across the continent 
seems an appallingly great piece of work, but in the 
United States to-day there are railroad bridges enough 
to give a continuous line of track from Sandy Hook to 
the Golden Gate. The absence of snow blockades and 
washouts, the abolishing of the expense of replacing 
railroad ties and of maintaining a ground track, the 
economy of the trolley system, the power to utilize 
water wherever met with near the line, are cited as 
advantages. New York and San Francisco would be 
brought within twenty-four hours of each other, and a 
route crossing Bering's Strait would bring Paris nearer 
in point of time than it now is by the ocean route. 
The use of the structure for pneumatic tubes, telephone 
and telegraphic wires, is obvious and is suggested by 

the projectors. 

♦ < » I ♦ 

Electric Signaling Balloon. 

The electrically signaling balloon which Mr. E. S. 
Bruce exhibited some two years ago, and which has 
since been approved by the British and Belgian 
governments, has now found favor with the Italian 
war department. The principle of the balloon is 
exceedingly simple. Inside a balloon with a translu- 
cent envelope a little ladder headed with six incandes- 
cent lamps is fixed, and the lamps are connected with 
a battery on the ground by a wire which runs side by 
side with the cable tethering the balloon. By means 
of a Morse system of long and short flashes, which illu- 
mine the balloon, messages can be telegraphed to dis- 
tant points, the only requisite conditions being that the 
night shall be dark and clear enough. The simplicity 
of the invention is the most striking thing about it, 
and leaves one wondering that it was discovered only 
two years ago. The balloon which is being sent out to 
Italy, and which was on view recently at the Kens- 
ington town hall, is made of cambric and its envelope 
is perfectly translucent. It has a diameter of 18 ft. and 
a gas capacity of about 3,800 cubic feet. The lamp- 
holder for containing the six incandescent lamps, which 
are suspended inside the balloon, is in shape of a lad- 
der,to admit of easy introduction into the narrow mouth 
of the balloon. The balloon equipment includes net, 
valve top, hose for filling, sand bags, and a special ven- 
tilated case for sea transport. The signaling lamps 
are sixteen candle power, flfty-five volts, and are speci- 
ally constructed for the purpose. The signaling key- 
board contains the Bruce signaling key, with remov- 
able carbon contacts, an ammeter, a switch to turn on 
the current to the lamps, either through the key for 
flashing signals or directly for continuous illumination, 
a switch to throw the ammeter into the circuit, and a 
safety cut-out. The weight of the whole thing amounts 
to less than 150 lb., and it can be packed into a recep- 
tacle the size of a lady's traveling basket. 



boats have been run through two winters and the in- 
tervening summer with entire success. The ice, unless 
over twenty inches thick, does not interfere with their 
movements, and the cars are so fastened that they do 
not roll on their trucks in the fiercest gales. This trip 
of sixty-five miles is made in five hours when there is 
no ice. 

" It seems as if the experience we have gained in this 
country ought to be made available for our comfort 
when passing between London and Paris. The dis- 
tance is less than one-third of the Lake Michigan trip, 
and although the rise and fall of the tides is greater 
than is the case with any American car ferry, the ar- 
rangement of the necessary docks and hinged bridges 
would require nothing more than an extension of prin- 
ciples and practices that are well understood in this 
country. 

" There seems to be nothing in the way of running 
unbroken trains between London and Paris, except the 
necessary capital and theemploymentof sufficienttech- 
nical skill. If the London, Chatham, and Dover would 
combine with the Northern of France and employ an 
experienced American engineer to plan and construct 
the docks and appliances for embarking, and landing 
the trains, and at the same time send to any of the 
shipbuilding establishments on our great lakes for a 
man to construct the ferry boats, the arrangement 
could be perfected in a year and a half or two years, 
when freight and passengers could be transported from 
any part of Great Britain to the Continent, and eventu- 
ally to all of Asia and Africa, without change of cars 
or break of bulk." 



Train Ferries. 

•'The people of this country," says the New York 
Mail and Express, " have for some time been familiar 
with car ferries which transport whole trains across 
rivers or estuaries so broad and deep that the traffic 
does not justify the expense necessary for bridging 
them. In New York Harbor this service has been ex- 
tended, and both passenger and freight trains are reg- 
ularly transported by boat the length of the East River 
and across the Hudson, making a railroad connection 
between New England and the Atlantic coast to the 
south of us without change of cars or break of bulk. 

" The same service was inaugurated ,by the Central 
Pacific at the Straits of Carquinez, where the ferry 
steamer Solano carries twenty-four passenger cars or 
forty-eight freight cars, with the locomotive, across a 
strait in which the current attains a velocity of eight 
miles per hour, embarking: and landing its train in 
about fifteen minutes. The New York, Philadelphia 
& Norfolk Railroad has for about ten years maintained 
a car ferry between Cape Charles and Norfolk, Va., a 
distance of thirty-six miles. There is also a car ferry 
at the Straits of Mackinac, which, by the aid of screws 
in the bow and stem, maintains regular trips through 
the heavy ice at the foot of Lake Michigan. All of the 
above mentioned ferries, except that between Cape 
Charles and Norfolk, are on sheltered routes, and are 
not exposed to rough weather. 

"The Toledo, Ann Arbor & Northern Michigan 
Railroad Company, however, has inaugurated a line of 
ice-breaking car ferryboats to run sixty-five miles 
between Kewaunee, Wis., and Frankfort, Mich. These 



The Tannin of Tea. 

A. Hilger and Fr. Tretzel have studied the chemical 
characters of this constituent of tea, in regard to which 
very discordant accounts have been given by various 
authorities. In order to obtain a pure product, green 
tea was operated upon by first extracting with boiling 
water, evaporating the clear liquor to the consistence 
of a thin sirup, and then shaking with aJeetic ether 
which had been digested with magnesia. The ethereal 
solution containing tannin, together with chlorophyl 
and products of its alteration, was then distilled, the 
residue treated with water, and on evaporating the 
clear water solution the tannin was obtained perfectly 
free from a»h. It presented the appearance of a choco- 
late brown powder, readily soluble in water, alcohol, 
acetone, or acetic ether, sparingly soluble in ether, and 
insoluble in chloroform. The water solution gives with 
ferric chloride a deep blue coloration, with gelatin 
solution a precipitate. Elementary analysis and the 
i behavior of the acetyl compound of this tannin show 
! that it has the composition and general characters of 
an anhydride of digallic acid, and not those of a gluco- 
side. By long continued action of dilute sulphuric 
acid, the tannin of tea is converted into gallic acid and 
a phlobaphen. — Forsch. Ber. u. Lebensmittel, 1893, 
p. 40. 

W^ater Drinking In Typhoid Fever. 

In the March number of the Revue de Midecine Dr. 
Hector Maillaxt, of Geneva, concludes an article on 
this subject. As a result of his study of it, he feels 
convinced that the treatment of typhoid fever by 
copious drinks may be recognized as a definite method. 
In order that the treatment may be efficacious, the 
patient should drink at least from five to six quarts of 
water daily during the whole febrile period. There is 
no contraindication to this treatment ; feebleness of the 
heart, far from contraindicating the drinks, may be- 
come a special indication for them. The results are 
a progressive lowering of the fever, disappearance of 
the dryness of the tongue and mouth and pronounced 
sedation of all the alarming nervous, circulatory, and 
renal phenomena. 

These results are due to the oxidation of toxines 
and refuse material, which are rendered soluble and 
eliminated. The oxidation is shown by the formation 
of great quantities of urea, and the elimination takes 
place by the skin and kidneys in the form of profuse 
sweating and abundant diuresis. This diuresis re- 
establishes the integrity of the renal filter, and that 
results in the rapid disappearance of albuminuria. 
This method of treatment has no notable influence on 
the course or the duration of the disease. No un- 
pleasant consequences have been observed to result 
from the treatment, either during the fever, during 
convalescence, or after recovery. The treatment, 
which is very acceptable to the patient, is easily car- 
ried out, even in cases in which the nervous disturb- 
ances are very decided. — New York Medical Jaumal. 



Dangers of Celluloid. 

A clergyman writing to the London Standard com- 
ments upon the "dangers of the highly .flrlazed washable 
; celluloid collars which hive -come into such general 
i use of late. In the particular case mentiond by the 
; clergyman, a boy's collar became ignited by a ppark, 
[ and burning with the almost explosive violence charac- 
teristic of di-nitro-cellulose in the open air, so injured 
the lad that be soon died. 
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HAinrTACTrTBE OF BOCK CAITST. 
Rock candy is a crystallized su^ar sirup, which, after 
boiling and being kept at a certain temperature, forms 
itself on to strings suspended across the interior of 
circular copper pots. The first process in its manu- 
facture is the boiling of the sirup. About four barrels 
of the finest grade of sugar, with about sixteen gallons 
of water, is first put into a circular copper boiler, about 
five feet in diameter and about three and one-half feet 
in height. Inclosed around the sides and bottom of 
the boiler are a number of coils of steam pipe, which, 
when turned on, causes the material to boil and form 
itself into a sirup. Water is also applied to the sides 
of the boiler to prevent the sirup from sticking. After 
the material has boiled for about one-half hour, it is 
mn oiT through a number of fine sieves at the bottom, 
and passes down through a four-inch hose to the 
copper candy pots below. These pots are circular in 



soda water dealers. The pots axe then taken and 
rinsed out with water to take the sirup off the candy, 
and then taken to the draining room, where they are 
placed bottom up in an inclined position, one against 
another, in a trough, and left to drain about one day 
in a temperature of about 70 degrees, which dries and 
also gives the candy a glossy appearance. 

For yellow rock candy the liquid is colored with 
burned sugar. About eighty pounds of sugar and 
three gallons of water is mixed together and placed 
in a shallow circular copper pan about three feet in 
diameter and placed over a hot Are, where, by boiling 
and constant stirring, it is allowed to get thick, black, 
and burned. When properly burned, it is taken out 
and placed in a tub and diluted with water. It is 
then run through fine brass sieves, and is ready for 
use. An intense smoke issues from the burning sugar, 
causing the attendants to wear respirators. The red 
rock candy is colored with No. 40 
carmine. After draining, the con- 
tents of the pots are knocked out 
onto boards about two feet 



Tbe I^ate Dr. Broirn'S^qaard. 

Mrs. Crawford, the Paris correspondent of the Lon- 
don Daily News, gives a very interesting biographical 
notice of the eminent savant, whom she knew person- 
ally, and who told her that his father, one Brown, was a 
native of (Jalway, and entered the American na.val ser- 
vice in 1812. He wasengaged against the.English in dif- 
ferent actions, and sent to the Mauritius, where he fell 
in love with a French girl named S^quard, whose father 
was a planter. A few weeks after Brown's marriage he 
was directed to return to the United States, but was 
attacked by pirates within sight of the father-in-law's 
mountain villa, and his ship captured. He probably 
walked the plank, as he was never more heard of. Dr. 
Brown-S^quard was a posthumous child, and was born 
in 1818. He was brought up in his native isle, and ac- 
quired there his Creole gracefulness of manner. Dr. 
S^quard's second wife was a Mrs. Doherty, the 
daughter of a rich English wholesale tea merchant, 
who lived at Dulwich. Both wives had good fortunes, 
in which he had a life estate. They were devoted to 
him, and happy tliat their money released him from 




form, being about two feet 
in diameter across the top, 
and tapering down to one 
foot at the bottom. The 
sides of each pot are per- 
forated with small holes, 
ranging from one-half inch 
to one inch apart ; through 
these holes a piece of cot- 
ton cord is run, tbe ends of 
which are fastened to the 
outside by a small piece of 
plaster of Paris. The pots 
are then filled up to the 
top with the boiling sirup, 
which holds about five gal- 
lons and of forty pounds 
weight, and carried away 

by two attendants to what is called the hot house. 
This hot house is made entirely of brick, and is about 
fourteen feet square and about one foot in thickness, 
each side being fitted up with shelves made of heavy 
planking. Underneath these shelves, attacibeaf^tQ. t^e weighed out and packed into from five to forty pound 
side walls, are a number of two hieh steam pipes, boxes. Twenty-one hands turn out about 182,834 
which, when turned tm, fnrnisff^^&^Trbquired heat, pounds of rock candy and 106,359 gallons of roek candy 
The atten^ant^ ptoOB tne'i^eated pots sidft<^t(y-ader«Bfj, sirup yearly. The material is sold principally to con- 
these sSlel^es, where they air© left for two'ot th«jedays pfSctioners, liquor dealers, and grocers. The wholesale 
in a teinpenitnre of abc^l^ 160 degrees, the heat of 
which eaii^cs'the best part oif the sugar to crystallize 



MANUFACTUIIE 



SOCK CANDT. 



square. This is done by an attendant turning the pot 
upside down and whacking the sides with wooden 
mallets, causing the candy to fall down into a heap. 
The strings are then separated from each other and 



price per thousand pounds for rock candy is7'44 cents 

per pound. The sketches were taken from the plant 

After the expiration of three days,ijt;»[*f ■ the Toumade Palisade Manufacturing Company, 

West Btoboken, N. J. 



onto the strings. 

crust of crystallized sugar is formedjm the top of each 
pot of about one-eighth inch in toj^ness. The In- 
terior sides ,^(i bottoni^so^avc a crystallized coating 
of about one irich', white th^s^Jerior part remains in a 



A New Comet. 

J^, cable message from the European Union of As- 
liquid form. Tlw pots are tH%^takeu o^. of the hot ffl*iW)»fers announces the discovery of a faint comet, 
^ ~ ' "" discovered by Mr. W. F. Denning, of Bristol, England, 



housa, the plastetv^:iiera(»d off, and ttte^iiify^tulltzed 

liquid poured off inV- a tub, where i#^ 3b romrfred and j the following being the discovery position : March 

filtered and run into barrels, to be sold to liquoi and 26.396 (Jr. M.T. BJl. 9h. 55m- Decl. +32° IS 



professional drudgery to devote himself to professorial 
duties. The second wife worked herself to death mak- 
ing records of his experiments, taking photographs, 
and helping in many other ways in his laboratory. He 
was so absorbed in what he had to do that he did not 
notice her exhaustion until she broke down utterly. 
As she was faultlessly exact, her help became indis- 
pensable. She had had no kind of training for the 
tasks she undertook before she married him, and broke 
herself in by dint of application. 

Dr. Browu-S6quard was eloquent and interesting as 
a professor and in conversation. He carried his hearers 
on and away, and though his memory was stored with 
technicill terms, used them as little as he could Almost 
any ignoramus could understand him. He had most 
expressive black eyes, and looked rather the seer than 
the man of science. Within the last ten years the 
treatment by hypodermic injections that takes his 
name aroused much controversy in the medical world. 
Professor Germain S6e was quite against it. Charcot 
finally came to the conclusion that distilled water 
would be just as stimulating as " S^quardine." Dr. 
Brown-S^quard's special practice was in the treatment 
of nervous diseases, in which he frequently operated 
cures that seemed marvelous. 
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A CABFENTEB'8 HASEBHIFT. 

A good mechanic will generally have his tools in good 
order, bat through accident or the meddling of some 
careless or ignorant individual, even a good mechanic 
may find tools out of order and requiring attention be- 
fore they can be used. 

Our artist the other day sketched a carpenter who, 
evidently having become tired of a dull saw, resorted 
to the expedient illustrated. Not having a suitable 
vise at hand, he inserted his saw back downward in a 




AH EXTEHFOBIZED SAW VISE. 

kerf in the timber on which he was working, and pro- 
ceeded to file his saw aa though it were held in the 
most approved manner. 

■ — »■■■•<■* 

A LABGE PUNCHING MACHINE. 
The Cockbum Barrow and Machine Company, of 
Jersey City, N. J., have recently completed one of the 
largest punching machines ever built in this country, 
of which an illustration is herewith presented. The 
company have heretofore made many powerful, quick- 
working punches, running without gears, but this is a 
triple gear machine, with only two shafts, working in 
the same way as the back gear of a lathe, while it is 
also adapted to run without gear, for quick punching, 
without shifting the belt. To run direct from the belt, 
the gear wheels are moved out of mesh by means of 
the hand wheel, when the fly wheel and main- driving 
wheel are locked together, a change which can be 
made in less than two minutes, and the machine will 
then have a speed of one hundred revolutions a minute, 
and will punch 3}^-inch holes through J^-inch steel 
plate. When the gears are in mesh, the machine 
makes ten turns a minute, and will punch holes four 
inches or more in diameter through 1-inch steel plate. 
The machine has 50-inch gap, and the lower jaw is 
made to take a die ten inches in diameter, facilitating 
the heaviest punching work required by boiler makers 
and shipbuilders. The machine was built for Messrs. 
Wm. B. Pollock & Co., of Youngstown, Ohio, makers 
of the heavy steel converters employed at the Carnegie 
works. It weighs thirty-five tons, and occupies a floor 
space of 4 X 12 feet The pressure obtained ia the 
machine is 
about 400 tons. 



foremast head, and salutes were fired. All the ship- 
ping in the harbor was decorated with flags in honor 
of the Arctic explorers. A large fleet of small boats es- 
corted the Bagnvold Jarl out of the harbor. 



Frencb Exploration In Sontb Afi-Ica. 

The Paris Qeograpbical Society listened, at a recent 
meeting, to an account of a journey from the Cape 
of Qood Hope to Lake Nyassa, by M. Edouard Foa. 
His address is given at length in the Sevue Francaise 
de Vetranger et des Coionies et Exploration Gazette 
&eographique, and from this we take'some of the most 
interesting facts presented. 

The region north of the Zambesi, and extending from 
that river to Lake Nyassa, is the field of bis exploration 
hitherto least known. The expedition was organized 
at Quilimane, situated in Mozambique on a northern 
mouth of the Zambesi, and from there it started up 
the river. The party consisted of four Europeans, in- 
cluding M. Foa, and twenty-eight Arabs. ■ Upon their 
arrival at Nyassa, two of the Europeans and eleven 
of the Arabs had died from fevers or other diseases ; 
the rest of the company was nearly prostrated from 
fatigue, privation and disease, but they had pene- 
trated a region never before explored by Europeans. 

This country between the Zambesi and Lake Nyassa 
covers an area of 68,312 square miles. The average 
altitude of the valley is about 1,100 feet above sea 
level. The surface is diversified and covered with 
rough vegetation. Numerous chains of mountains of 
an altitude varying from 1,800 to 6,000 feet traverse 
the territory. At their base are a great many streams, 
many of which are dry a part of the year. The 
climate is unhealthy along the rivers, but is more 
agreeable among the mountains. The average tem- 
perature is 95* Fah. in the day time and 68° at night. 
Some parts of the region the population is dense, in 
others it is very sparse. The natives are clothed 
with the bark of trees and skins. The Azimbas are 
a tribe with numerous branches, which are armed 
with bows and arrows, and their hair is adorned with 
feathers of many colora 

The natural resources of the country are undoubt- 
edly great. Gold and other precious metals, coal, 
copper, and especially iron, are abundant. India 
rubber, gums, dye and cabinet woods, textile plants, 
skins, indigo and other products will one day swell 
the voluiue of commerce along the river. 

M. Foa gave thrilline accounts of episodes of the 
ezpedltiod. For two and a half months he and a part 
of bis men were separated from the others and held pris- 
oners in a reKion devastated by famine and the incur- 
sions of a hostile tribe, by the swollen rivers, which 
from sometime dry fords were changed into impassa- 
ble torrents. 

The party lived entirely upon game, but suffered 
much from want of food, and three died of starvation, 
during this time. An elephant hunt and a lion chase 
were among the minor episodes described. 

M. Foa dwelt upon the fact that the English are 
rapidly extending their protectorate in the African 
lake region. 



The tide tables for the Atlantic coast of the United 
States, together with 307 stations on the Atlantic coast 
of British America, for the year 1895, published by the 
U. S. Coast and Geodetic Survey, are now ready for 
issue, and copies can be obtained at the agencies of the 
Survey in this city, or by addressing the office at 
Washington. Price, 35 cents. 



A HETHOD OF AND AFFABATITS FOB AHALQAHATINQ 
0BE8. 
The freeing and amalgamating of gold or silver, 
either from free milling or base ores, by this method, 
is designed to save alt the metals capable of being de- 
composed by an electric current from aqueous solu- 
tion. The invention has been patented by Mr. Hu- 
bert F. Edwards, of Butte, Montana (box 910). The 
tank employed is preferably of wood, or of any 
material forming a poor conductor, to prevent the 
freed gold and silver from being plated on its sides, 
and in the bottom of the tank is a bath of quick- 
silver. The crushed ore or pulp with which the 
ta i;k is charged is kept stirred by an agitator, con- 




A DISPATCH 

from Aalesund, 
Norway, April 
%i, says the Am- 
erican North 
Polar expedi- 
tion under the 
command of 
Mr. Walter 
Wellman sailed 
to-day for the 
island of Spitz- 
bergen on the 
steamer Ra^- 
vold Jarl. The 
American al- 
uminum boats 
which the expe- 
dition carries 
were greatly 
admired here 
for their beau- 
ty, strength 
and lightness. 
As the steamer 
left the quay 
the stars and 
stripes were 
hoisted at the 




A LARQE FUNCHIirO MACHINE. 



EDWABDS' OBE AHALOAHATINO AFFABATU8. 

sisting of a central vertical shaft with radial blades 
and paddles, and from the top of the tank leads 
a pipe connecting with a suitable condenser, so that 
the vapors and gases generated during decomposition 
of its contents by the electric current may be con- 
densed and used. The tank is lined with carbon or 
similar plates, whereby the liquid in the tank is con- 
nected with the positive pole of a battery, -f , while 
the negative pole is connected by a wire, — , with the 
quicksilver in the tank bottom, the wire being led in 
through a suitable insulator. 

According to the method of the inventor, the crushed 
ore or pulp supplied to the tank is mixed with some 
decomposing conducting chemical liquid or solution of 
some salt, as an aqueous solution of cyanide of potas- 
sium, which, when decomposed by the electric current, 
reacts on the metals united with the gold or silver, and 
is capable of dissolving the precious metals themselves, 
the solution being decomposed by the electric curreut 
to liberate the free gold and silver. The particles of 
silver and gold are amalgamated with the quicksilver 
at the bottom of the tank, and are thus charged nega- 
tively, the potassium also collecting at the negative 
pole, while the cyanogen separated combines with hy- 
drogen to form prussic acid, the main part of which > 
goes off as gas, hydroxide of iron being held in solution 
in the water. By this method the loss due to the 
flowering of the quicksilver is avoided, and the forma- 
tion of calomel or other quicksilver salt is prevented. 
■ — ■ I ■ I ■ 

Another missUslppI Bridge. 

Mr. Huntington, president of the Southern Pacific 

Railroad, has 
signed a con- 
tract with the 
Phoenixville 
Bridge Com- 
pany for thu 
construction of 
a bridge for 
the company's 
line over the 
Mississi p p i 
near New 
Orleans. The 
bridge, which 
will cost five 
million dollars, 

will be ten 
thousand five 
hundred feet 
long, with a. 
double' track. 
It will be built 
on the canti- 
lever princi- 
ple. The ob- 
ject of its con- 
gtruotlon is to 
give the South- 
eif Pacific an 
a 1 1 - r a i 1 en- 
trance into 
New Orleans. 
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Icebergs in the Southern Ocean. 

If we may judge from reports from many vessels 
plying around Cape Horn, and between Europe and 
Australia, the Antarctic regions furnish a most ex- 
traordinary supply of icebergs. 

A recent number of the Nautical Magazine gives 
account from the masters of nearly 300 ships sailing 
during the last year and a half, in which they report 
having met with ice, ice floes and icebergs extend- 
ing over an area of apparently several millions of 
square miles, say from 40° to 60° south latitude and 
from 158° west longitude to 50° east longitude. The 
icebergs- were of astonishing dimensions, some not 
higher than the sea level, others rising to a height of 
1,500 feet, and in hulk from 1,000 feet square to 35 
miles or more square. Many of the ships were ex- 
posed to great danger. Some of them, indeed, col- 
lided with icebergs and were lost ; others were greatly 
damaged from the same cause. Ships would be sail- 
ing along, and being overtaken by a fog, would run 
into the bergs. Sometimes great bergs would be seen 
to capsize and the under part then became the top, 
appearing to be covered with earth and rocks, so that 
they looked like dry land. We will cite particulars of 
a single example of many equally narrow escapes : 

After a voyage extending over 11 months, the full- 
rigged ship Wellington, Captain E. B. Broomhead, 
belonging to the Shaw, Savill & Albion 
Company, arrived at Plymouth Sound 
first week in April with 13,000 carcasses of 
mutton and a quantity of wool and grain 
from Picton, J^ew Zealand. The Welling- 
ton left Picton on May 13, last year, and all 
went well until she was 1,000 miles from 
Cape Horn, when several terrible hurri- 
canes were encountered. The seas which 
washed over the vessel were of tremendous 
force and caused considerable damage. One 
of them washed the wheel and the man steer- 
ing across the deck, the sailor having his 
arm broken. The same sea dashed Cap- 
tain Cowan, who was then in charge of 
the ship, to the deck, and his head was 
badly cut. The mate was thrown with 
such force against the side of the vessel 
that one of his legs was broken ; it has since 
been amputated. Eleven days later, when 
the Wellington was 350 .miles east of Cape 
Horn, a terrible and fatal accident oc- 
curred. At four a. m., in thick and stormy 
weather, the ship struck with terrific 
force a -huge iceberg. The stem wa;S car- 
ried away to within three feet of the 
water's edge, as well as the whole of the 
starboard bow and a part of the port bow. 
The bowsprit, foretopgallant mast, royal 
yards, freezing and galley funnels, and 
many other spars were also carried away, sf; 

leaving the vessel almost a wreck. A good "'" .. 

many of the crew were in their bunks, and 
two seamen, named Flemming and Wilson, 
were killed. At first it wa;S feared that 
the ship would sink, and the crew pre- 
pared to launch the boats. When they got 
clear of the iceberg, however, it was found, 
much to the surprise of all, that the vessel 
was not leaking to any great extent, and the 
captain decided to make for Rio de Janeiro 
in order to effect temporary rapairs. On 
arrival at Rio, 41 days after the accident 
Captain Cowan returned to England and 
Captain Broomhead took charge of the 
vessel, the repairs to which were at once commenced. 
This was in the month of July, and on September 5 the 
revolution broke out. Work was at once stopped, owing 
to the fact that the workmen were pressed into active 
service. Prom that time until January last the repairs 
could be effected only at intervals, the men having to 
work in the midst of great danger, owing to the con- 
tinual fighting between the opposing forces. In order 
to get out of the line of fire, the Wellington had to 
shift her berth in the harbor five times, and even 
then she had several narrow escapes. Three Nordenf elt 
shots passed through the ventilators of the ship, but 
fortunately very little damage was done. One of the 
crew who had deserted was drowned in trying to 
rejoin his vessel. Two apprentices were invalided 
home, but otherwise the crew maintained excellent 
health. On January 34 the Wellington set sail for 
England. Exceptionally fine weather prevailed until 
the English Channel was reached, 56 days from Rio, 
when strong easterly winds set in, and during the 
night Captain Broomhead put back from the Start 
for Plymouth to obtain the services of a tug to tow 
the ship to London. Although the cargo had been on 
board nearly 13 months, the mutton wa;S in good con- 
dition, as the refrigerating apparatus was not seriously 
damaged. 

m * ti i ^ 

The Mormon Tabernacle in Salt Lake City is the 
most perfect whispering gallery in the world. The 
dropping of a pin into a silk hatatoneendof the huge 
stnictnre is distinctly heard at the other end. 



NOVEL EI<ECTBIC BOCK DBILL. 

For conveying power into remote comers no more 
convenient means can be conceived than is afforded by 
electricity. As the current may readily be conveyed 
anywhere through a small and comparatively inexpen- 
sive cable, it is especially adapted for operating ma- 
chinery for mining and quarrying. It is the invention 
of Mr. G. W. Pickett. 

We illustrate a new rock drill operated by electricity, 
which seems to embody all the desirable points found 
in other drills, besides possessing the advantage of 
having greater portability on account of the use of 
electric cables in lieu of pipe or hose. 

This machine, as will be seen by reference to the en- 
graving, is very compact. It is arranged to deliver 
blows upon the drill rod in much the same manner as 
hand drills are operated by means of hammer; but in 
this case the motive power never tires. The hammer 
is operated by means of armatures or plungers drawn 
alternately into two oppositely arranged solenoids. 
The frame which carries the hammer is mounted upon 
a guide frame attached to the casing of the solenoid. 
The machine is adjustable, so that the drill can be ope- 
rated either vertically or horizontally, or at any desired 
angle. The drill holder, which is carried by the ad- 
justable frame, is arranged to rotate, and is furnished 
with a ratchet acted on by a pawl reciprocated by 



liarge Scale Ptaotograpliic maps of tbe moon. 

In 1890 Dr. Langley sent out a circular relative to 
the making of a photographic map of the moon. Very 
successful experiments in enlarging the negatives made 
at the Lick Observatory have shown that it is per- 
fectly practicable to produce such a map on a large 
scale, by directly enlarging the focal negatives made 
at Mount Hamilton. Some of the features of the 
moon, as crater pits, are better seen in enlargements 
than in any other way. An atlas on the scale of 3 
feet to the diameter of the moon would be the 
best for ordinary use, while one with a diameter of 10 
feet would be on the largest scale, which presents a 
distinct advantage. " It is hoped," says Prof. E. 8. 
Holden, "that the 3 foot and 10 foot atlases will be 
made in the near future. At any rate, the scientific 
problem is now solved, and only the financial one re- 
mains." 




NEW ELECTBIC BOCK DBILL. 



The same 
nut on the 



means of the hammer-operating lever, 
movement operates a pawl which turns 
feed screw and feeds the drill forward. 

In the ends of the solenoids are buffers to prevent 
too great shock to the machine should the resistance 
prove too light to absorb all the energy developed by 
the Iflow of the hammer, or should it be accidentally 
set in operation when not in position for . doing work. 
The connection between the hammer-operating lever 
and the hammer arm is not positive, but permits of a 
certain amount of play between the hammer arm 
and the lever, and a buffer is provided for arresting 
the upward motion of the hammer. The current is 
automatically shifted from one solenoid to the other, 
so that the drill after being started operates continu- 
ously and automatically until a new adjustment is 
required. In this drill there are no small, easily dis- 
arranged, delicate parts. There is no chance for un- 
due wear, and its construction is such that should any 
part give out, it can be replaced by such mechanicti 
a;S are found in mining and quarrying districts. 

Patents covering this machine have been issued in 
the United States and various foreign countries to Mr. 
Samuel Lesem, whose offices are in the Mining and 
Exchange building, Denver, Colorado. 



Canon Wilberforce, in a recent interview published 
in the Westminster Gazette, contends that the lower 
animals are immortal, and uses his belief as an argu- 
ment against the establishment of a Pasteur institute 
in England. 



Improved Hospitals, 

A lecture was recently given before the Society of 
Architects in Berlin, by Herr Boettger, on the present 
state of the science of hospital planning, which has 
much interest. Says the The American Architect : 

As nearly every summer sees some important con- 
gress of sanitarians or physicians, at which hospital 
construction is discussed, it is not sfrangethat ideas 
on the subject are brought forward, tested, 
and abandoned, or developed further, in 
rapid succession, and the hospitals of this 
year differ materially from those of even 
three or four years ago. According to Herr 
Boettger, while there is very far from being 
unanimity among experts on many points of 
hospital design, it is generally agreed that, 
for large establishments, with more than 
one hundred beds, the system of wards con- 
nected by corridors is to be condemned, and 
that isolated pavilions should be exclusively 
employed. It has usually been considered 
that, with isolated pavilions, the cost of 
supervision and service is much greater than 
where the wards are connected by corridors, 
but Herr Boettger says that, if the build- 
ings are carefully grouped around the ad- 
ministration offices, this is not the case. 
The theory once prevalent, that hospitals 
for cities must be at or near the center of 
population, is also becoming obsolete. Great 
improvements have been made in the rapid- 
ity and comfort of ambulance service, and 
the most recent hospitals are built far 
enough outside the cities to secure fresh 
air. The immense new establishment at 
Hamburg, which comprises eighty-one sepa- 
rate buildings, is about five miles from the 
city, and so careful are hospital directors to 
avoid what Herr Boettger calls the defiled 
air of the great towns, that the direction of 
the prevailing wind is studied, so that, even 
at five miles distance, the city air may have 
little chaiice as possible of reaching the 
patients. 

Cellars are now abandoned for the pa- 
vilions of large hospitals, a;S they have long 
been for small ones. No use can or should 
be made of them, and it is much better to 
allow the air to blow freely through under 
the first floor. The best number of patients 
for a ward in general hospitals is generally 
agreed to be thirty, with twenty as the max- 
imum for wards containing certain classes 
of patients. To secure the best effects of sun and air, 
the long axis of the wards should run north and south, 
instead of east and west, as in many of the older Con- 
tinental hospitals. This gives sun on both sides of the 
room during some part of the day, and allows the 
"day room," or "sunning room," which is now an 
indispensable part of every large hospital ward, to be 
placed at the south end, where it does not shade any 
windows. Roofs should be flat, without air spaces be- 
tween the rafters and ceiling, and covered with "wood 
cement," or similar material. Opinions still vary as 
to the best flooring. Some still prefer wood, but Herr 
Boettgerconsiders that a pavement of smooth concrete, 
orMettlach tiles, is much better, if suitable provision 
can be made for keeping it warm. The best material 
for walls is now agreed to be brick. Probably it is 
intended that they should be built hollow, for Herr 
Boettger continues that the inside face should be laid 
as smoothly as possible, with very close joints, and 
painted in oil to a height of seven feet above the floor, 
or else covered to that height with tiles. For hospitals 
for infectious diseases, the newest idea, which is cer- 
taiply a good one, is to provide, in the hospital 
grounds, a number of monolith platforms of concrete, 
of suitable size, on which temporary structures can be 
erected at any time, either in winter or summer, in a 
few days, or even in a few hours, and cleared away as 
quickly after the exigency is past. 

■ ♦ < • I • 

The United States produce annually forty-six mil- 
lion tons of hay. 
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WHY FL0WZS8 ABE BEAUTIFUL. 

BY THB SSITOK Of FOPUIiAS SCIENCB NBWS. 

Every seed is but a crystallized memory of the past 
history of its kind, and every plant the . realization in 
fact and experience of the grandest features of that 
memory. That a developing seed could receive a fit- 
ness in its structure for a wet or rocky soil while grown 
upon that which is dry and loamy seems impossible. 
That^ such fitness should be carried as a message from 
plants of the Same species miles away and taught to 
that seed before it had scarcely begun to develop in 
the parent flower, appears as if beyond sane belief. All 
this is nevertheless but, a sober statement of what has 
been discovered by actual experiment. Two trees, 
shrubs or herbs, remote from each other, can interblend 
their natures and combine their powers through the 
medium of a tiny dust-like particle of pollen. The 
seeds and plants derived from the union possess in large 
degree the fitnesses of both. United through its pollen 
with others having different powers and experiences, a 
new race is born with a double capacity of adaptation. 
Professor Charles Darwin experimentally proved that 
crosses between individuals give vigor in proportion 
to the variety of conditions to which the parents are 
subjected, and not in proportion to remoteness of 
kin. Foxglove (Digitalis purpurea, Lin.), Fig. 1, when 
crossed from plants growing near together in similar 
soil, shade and surroundings, never gave as good 
seed as when crossed with pollen from plants of a 
remote neighborhood. (" Cross and Self -Fertilization," 
page 447.) The flower stems produced in the two 
cases were as 100 to 47, and the average height as 100 
to 70. Plants near of kin, but raised in remote regions, 
when cross-fertilized with each other gave improved 
stock. Plants remote of kin, but grown near each 
other, when crossed gave inferior results. When we 
pass through the woods or garden and the little dust 
specks cling to our garments, how many of us pause to 
consider that each impalpable particle we are so desirous 
of brushing away is a volume containing more wonder- 
ful and more accurately recorded facts than any man 
could wnte ? Viewed with the microscope, traces of its 
beauty appear in every distinct, form assumed. Each 
kind of plant has a form for itself and, though borne 
on the passing winds miles away from the producing 
anthers, every tiny speck is suflBciently distinct to re- 
cognize its kind. In Fig. 2 is sh.own this dust from 
fifteen different kinds of plants, and surely ho one 
could, after familiarity, confound them. Here is pollen 
from the lily (a), buttercup (6), hollyhock (c), en- 
chanters' nightshade (d), wild balsam apple (e), moun- 
tain laurel (/), bassella {g\ lark pine <7i), evening prim- 
rose {t\ chiccory {j), white pine (k), musk plant (1), bur 
cucumber (m), passion flower (w), and scolymus (o). 
These external appearances are, in their way, remarka- 
ble, but they shed no light on a pollen grain's un- 
fathomable potentiality. 

Every grain seems to be husbanded for the perpetua- 
tion of the plant or in some indirect manner to aid 
that perpetuation. For a plant to squander its life 
force in producing a superabundance of pollen is to 
lessen its resisting power against adverse forces in some 



to carry it in an economical manner from plant to 
plant. The method chosen shows the perfection of 
natural adjustment to a remarkable degree. 

The pistils and their seed-bearing ovaries usually oc- 
cupy the center, while the stamens, like a circle of senti- 
nels, stand guard around them. This is seen in the 
cotton flower, Fig. 3. In this A is the pistil, B the 
stamens and Cthe ovary. Their production of pollen 
is also less, since the necessity to sow every inch of the 
country that perchance a few grains may strike the 




Fig. 4 

stigma or top of the pistil of a kindred plant is now at 
an end. But how ? The bringing together of both 
organs in a single blossom tends to self-fertilization, 
which has been shown to injure them. A careful ex- 
amination of these flowers will reveal a most wonder- 
ful and almost numberless set of contrivances evidently 
intended to keep the pollen of the same blossom from 
reaching its stigma. These are in all degrees of per- 
fection, from those that allow of free contact to those 
that exclude all possible contact. As they would all 
most surely perish without fertilization, and as they 
would slowly, but as certainly, deteriorate by self-fer- 
tilization, their winged friends come to their relief, and 
with the greater certainty the more enticing their 
forms, fragrance, and color. On any bright day of the 
summer months in the forest, on the prairie, or in the 
garden, insects can be seen at work consummating these 



without a complete reversal of his body . This covers his 
back once more with pollen from B, which he carries 
to the next flower. In the mountain laurel (Kalmia 
latifolia) as he awkwardly tumbles among the bent 
stamens they spring up and cover him with their yel- 
low dust. This he bears away to another plant of the 
same kind, where, by his movements, it is rubbed off 
upon the stigmasi Upon close inspection it will be 
found that, as a rule, the part of the insectbearing the 
largest poUenload is the very part he finds it necessary 
to turn toward the stigma in honey-bearing flowers 
when he seeks their sweet product. In lilacs and some 
others the insect first gets its head daubed with honey 
and then with pollen, which thus adheres, until reach- 
ing another flower it rubs past the stigma where it is 
deposited. In many other flowers the pollen is na- 
turally rough or sticky and makes itself fast to what- 
ever part of the insect presents itself. In some it is 
strung like beads on threads, in others it is in little 
packets cohering together. Sometimes it is projected 
with force against the insect so as to facilitate adhe- 
sion. In a few cases it is locked up in little boxes 
which the insect's touch opens. In some hinges and 
traps are devised so that the insect cannot enter the 
flower without throwing the pollen over itself as the 
touching of one part moves as a lever the other. 

Wind-fertilized plants are frequently fertilized by 
insects, and from them it is believed all our pretty 
flowers sprang. They occasionally display beautiful 
colors when the vitality of a part is low, and heney 
and odor frequently can be found upon them. These 
were evidently the starting points for selection to w»rk 
upon in leading up to lilies, geraniums and orchids. 
Those plants that displayed the greatest amount of a 
color pleasing to certain insects were most often visited 
and hence best fertilized. The least beautiful, if un- 
able to continue producing pollen enough for wind fer- 
tilization, and failing to attract insects in suflBcient 
numbers, were necessarily slowly extinguished. Every 
added beauty to a flower, by increasing its attractive- 
ness, gave it the advantage in the struggle over its 
fellows, because it was made to produce more and bet- 
ter seeds. Features of color, shade or odor pleasing 
to one kind of insect proved displeasing or indifferent 
to another, so that a large variety of forms resulted. 
Dull yellow flowers are evidently obnoxious to beetles, 
for we find that they almost entirely avoid them. Dull 
purple seems to be the choice color of tlie host of minute 
insects that swarm around marshes, the margins of lakes 
and wet places generally. White is the favorite color 
of night-flying moths. Butterflies and bees choose 
brilliant reds, pinks, blues and violets. By actually 
counting the number of insects visiting various flowers 
during the course of a day, it is found to be the uni- 
versal rule that where other things are equal those 
blossoms that are most conspicuous are oftenest visited 
— Popular Science News. 



A Qreat Artificial I^ake. 

It is proposed to build at Cloquet, Minn., on the St. 
Louis River, a dam 900 feet long and 80 feet high, by 
which back water on the St. Louis will be extended 
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other direction. In the struggle for life those sur- 
vived best that were able to get the largest number of 
healthy representatives with a minimum of such ex- 
penditure. Every plant that gained some contrivance 
to save its pollen from loss became the parent of more 
vigorous offspring. Little changes that aided but 
slightly were multiplied through successive genera- 
tions until great changes were the result. Plants oc- 
cupy ingpositions that caused unusual strain upon their 
structures were those that such savings and the con- 
sequent reserve force benefited most. But this saving 
of pollen introduced a necessity for some contrivance 



unions. Butterflies and moths, bees and humming 
birds lingering around a bed of flowers are doing more 
than enjoying themselves with the fragrance and sip- 
ping the honey from the nectaries. The apparently 
trivial act of one of these in seeking food is fraught 
with changes of great importance to the floral world. 
They carry upon their bodies supplies of pollen which 
are borne from plant to plant. If you watch a bee as 
he forces his way down the honey-bearing gland of a 
fleu r de luce (iris). Fig. 4, you will observe how he 
rubs his pollen-covered back against the stigma, A, on 
entering, but on finishing his repast he cannot return 



sixty miles. A line of steel piping to the hills above 
Duluth will be laid, where a reservoir is to be built, 
whence, under a 600 foot head of power, electricity will 
be generated and distributed. Water will also be fur- 
nished for fire protection, and, if wanted, for drinking 
purposes. This project is said to be well matured, has 
the consent of the war department, controlling the 
ri ver, and also of the saw milling interests at Cloquet. 
It is stated that the money needed lar the project, 
some $3,500,000, is secured. A large share of the Fond 
du Lac reservation, which is, however, valueless for 
timber Or agricultural purposes, will bo flooded. 
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BECSHTLT FATEITTED IHTZirTIOKB. 

Knelneertne. 

BOTART Enghnb.— George W. Morth- 
land, lead. Sonth Dakota. In the cylinder of this en- 
gine Ib a wheel Becored upon the main driving ahaft^ the 
wheel having two pain of oppositely arranged spring- 
picsed'jpiatonB, eliding in radial recenes, while on op- 
posite aides of the cylinder aie abntmenta, with coired 
sides, to permit the pistons to pass over them, the mid- 
dle portions of the abntments being In f rictional contact 
with the periphery of the wheel. The abntments are 
provided with ports for the live and exhanst steam, and 
the arrangement Is each that the steam always acts on 
two oppositely arranged pistons at the same time, all 
dead center positions being avoided. 

Cupola Fubnacb.— James Blakeney, 

Sprmgfleld, Ohio. This fomace baa radial tnyere open- 
ings which gradually Increase in width from the Inside to 
the oatalde, and whose bottom a are obtase angled, whereby 
the air blast can readily pass to the center of the fnmace 
from all the points of ttie wall, while the molten metal is 
prevented from filling up the tnyeres. lu the bottom plate 
of the tnyeie are also formed transverse pockets leading 
to passages in the bottom of a sarroanding air chamber 
formed by the enlaised part of the shell for the stack, 
a {dpe connected with the air blast dischar^g into this 
chamber. 

FUBWACB. — AuguBtus L. Engelbach 
and Sidney E. Bretherton, Leadville, Col. This is an 
improvement on a former patented invention of the same 
inventor, designed to prevent the incrusting of the settler 
by the molten products, and providing for the ready 
moving of the settler to or from the beater, if incms- 
taUon should take place. The settler is formed of a cast 
lion box lined with lire clay and provided on its outer 
side at the comers with slotted lugs and a wheeled frame 
into which the settler Uta, there being vertical comer 
uprights with pivoted bolts to swing into the slots of the 
lugs, 

Gbatb. — James W. Smith, Moscow, 
Ey. This invention consists of a grate head in sections, 
each section having solid ends and longitudinal bars in- 
tegral with theJends,*each1bar)havlnglnitBtopa deep lon- 
gitudinal groove for the pasasgeof air. The construction 



pot of a range, stove, or heater. It may rest upon the 
bottom of the ash plt^f the stove, and be entirely re- 
moved in a quick and convenient manner. This auxili- 
ary Are pot has twogrates, one or both of which may be 
removed, one of the grates being at the lower portion 
of the Are pot and constituting its bottom, and the other 
being between the bottom and the top, thus providing 
for the use of a greater or less amount of fuel. One or 
both of the grates has a rake attachment 

VaIiVB fob Htdbants.— Christopher 

H. Wation, Riverdde, Cal. This Invention relates to 
valves nsed in connection with a measuring box for ir- 
rigating pnipoees, and provides impravements whereby 
theflowof the water from the supply to the box can be 
oonvenientiy regnlated according to the amount of water 
required for a certain purpose. 

Nut Lock. — Fredrick B. Wallace, 
Orion, Hich. The nut is perforated at one side of its 
threaded hole, eccoiding to this improvement, and 
channeled transversely on one face, while an independent 
locking block Is perforated and threaded to conform 
with the bolt hole in the nut and seated in the channel. 
A tilting pin fast in the block is fitted loosely lu the side 
perforation of the nut and projects beyond its innerface. 
The nntand bolt are thus locked without injury to the 
threads of either, permitting reuse an indefinite number 
of times. 

Sui/KT.— Gilbert J. Loomis, WestfleJd, 
Mass. This Invention provides means whereby the body 
of the sulky may be raised and lowered upon the wheel 
supports, enabling the vehicle to be used with equal 
facility with a large or small animaL The invention also 
provides for the employment of pneumatic wheels, and 
provides an attachment which will eSectnally prevent 
the sulky from being upset in a icarwardly direction. 

BBiDiiB. — James R McLeod, Calgary, 
Canada. This Is a harness bridle comprising the osoal 
bit and a continuous cord having its free ends arranged 
to form the reins, the cord extending loosely through the 
bit rings, crossing beneath the jaws of the horse, cross- 
ing again above the top of the headj extending down- 
ward to form the check pieces of the bridle, connecting 
with the bit rings, returning upon themselves and merg- 
ing in a loop adapted to form a noseband and overdraw 
and connect with the bit rings. This bridle may be nsed 



present aspect. It is folly illustrated, butltswantofan 
index is eepedaUy tobedeplored, asltwonidhaveadded 
very greatly to Ite valne and utility. 

DiB PHOTOQBAPHIB IK NATUEMCHBir 

Fabbbn. Mit besonderer Benick- 

sichtigung des Lippmann'schen Ver- 

fahrens. By Eduard Valenta. 

Halle a. 8.: Wilhelm Knapp. 1894 

20 test figures. Pp. 82. 

This book forms the second nnmber of the Encydo- 

pedia of Photography, and treats in a very exhaustive 

manner on photographing in natoial colors, with special 

reference to O. Lippmann's process. 

How TO Thinkin Spanish. By Charles 
F. Kroeh, A.M., Professor of . Lan- 
(;uages In the Stevens Institute of 
Technology, Hoboken, N. J. Pub- 
lished by the author. 

Asln theauthor^sboofas on EYench and 0«nnan, the 
aim of " How to Think in Spanish " Is to teach the lan- 
guage of everyday life by direct association of complete 
idiomatic sentences with the student's actions, so as to 
estabUshthe habit of speaking Spanish without first con- 
ceiving the thought in English. Then, by a series of in- 
stantansons mental processes, the student is taught to 
vary these sentences as a native does by substitutions 
and additions, so that he will acquire a real command of 
the language and not merely the ability to parrot a few 
sentences. The author has made an Independent study 
of what he calls the "mechanism" of these languages 
and has given adequate practice in every grammatical 
difficulty. 

We are in receipt of the thirteenth part 

of that handsome and lavishly Illustrated quarto, " The 
Book of the Fair," published by the Bancroft Company, 
of Chicago. The completed work will consist of twenty- 
five parts, two being issued monthly, at the price of fl a 
part. 

Beadinos fbom thb Book of Natubb. 
By Simeon Mills. Chicago : Charles 
H. Kerr & Company. 1894 Pp. 181. 
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heat air which will travel at considerable velocity through 
the boiler fines. 

Htdbaulic BiiBVATOB. — Charles J. 

Dudley, Mobile. Ala. This is an elevator of simple and 
dniable oonstroction, and is provided with novel ar- 
cahgemente to vary its lifting power according to the 
load of the cage, the varying device being controlled by 
Ute operator in ckarge of the cage. 



BailivaF Appliances. 

EXiBCTBIC Bailwat Ststbm.— 
Ctaaries D. Tisdale, Boston, Mass. According io this 
Byatem both raUs, or one rail and an anxillary conductor, 
may be nsed for oonyftylng the current for driving the 
cars. The car truckls provided with three or moreinsu- 
lated car wheels, and furnished with one or more anxiil- 
ary wheels for taking the current from one of the rails 
or condnctora and returning it to the other ndl. It is de- 
igned with this improrement to avoid the necessity of 
nsing a trolley wire, main oonductore being provided on 
the ground level, and so arranged as to be free from 
danger by being aveeed by vehicles or otherwise. 

Bah. WAT SlGNAIi COMPBNSATOB. — 
William Daves, JereeyCity, N.J. This an Improvement 
in devices for taking up the slack In eignal working wires, 
so as to compensate for the stretching of the wires 
and their varying lengths under temperature changes. 
The construction Is very simple and inexpensive, and the 
parts are so arranged that they cannot well get out of 
order, while, if either of the operating wires breaks, 
the semaphore arm will swing to the position of dan- 
ger. 

Fbndbb FOB Tb AM Cars.— Frankly 8. 

Hogg, New Tork City. Thisfenderisooncealedentlrely 
beneath the car platform, and has a rear guard which, 
should the main fender he elevated by an obstruction 
working beneath It, wouM be brought down In opera- 
tive position between the nils, preventing a pereon or 
obetmction from paantag braieath the wheels. To the 
fender are connected spring-controlled pInngerB having 
limited sliding movement in bearings on the vehicle 
frame, and the Improvement may be applied to any car 
without anylnterf ering with the usual mechaniflmon tiie 
car bottom. It does not add to the length of the car, ena- 
tding the cars to be storedin as smallaspaceaa previously. 



niscollaneona. 

BoAD Wobkbb and Scbapbb. — Otis 

W . steams, Johnson, Vt. This i s a machine with which 
the road mar be scrapedand rolled at the same time, the 
scraper being adjustable beneath the body df the ma- 
chine in such manner as to carry the material removed 
from the road in direction of the front of the machine, 
or more or less in direction of either of its sides. The 
scraper may be raised and lowered quickly and oonve- 
nientiy, and shifted to stand at any deidr«d angle later- 
ally beneath the body of the machine. The machine is 
designed tu be simple, duraUe, and Inexpensivs in 
constraction, and equally well adiq>ted for work in smn- 
merand winter. 

BiCTCiiB Cbank. — Ferdinand F. Me, 

Peoria, HI. Acccoding to this a curved crank of spring 
materiid attached to the pedal shaft and under ordinary 
circumstances acts like the ri^ crank commonly nsed, 
but it is designed to straigUen out under heavy press- 
ure, thus ' Incieaalng its length and giving additional 
l«TEra^,sothat the rider'sfoottravels in an ellipse, and 
the increased levera^ enables him to drive a machine 
easOy up bill. The crank Is designed to respond quickly 
to the fhrnst of the foot, without transmitting jar to the 
rider. 

FiBB Box AND Gbatb.— Augusta B. 

Isaacs, New York City. This Invention provides an 
auxiliary fire pot to be introduced into the tegular fire 



bit. 

CijBVIs. — 8. E. Bricker, Aroo, Idaho. 
This clevis consists of two membere having nearly dr- 
colar hooks curved In opposite directions and lying side 
by side, the inner end of one member being provided 
with a keyhole slot, and a pin or bolt pivoted to one 
member and provided with a radial fiange being adapted 
toenterthekeyholeslotof theothermember. In prac- 
tical operation the clevis works substantially like an or- 
dinary clevis made of a single piece, while the parts may 
be easily separated and as easily locked, so that the 
clevis may be readily connected with any hauling or 
other device. 

Hook.— David W. Holden, Gardiner, 

Oregon. This hook is moR ieepedally designed for use 
wlthch^ns employed for logging porposs, and is ar- 
ranged to oonvenientiy unhook the knd while under 
strain, to obviate backing np to "cast off." A shank is 
provided with a locking link to engage the hook pivoted 
on the shank, the latter having on the Inside at the pivot 
end a projection to limit the inward swinging motion of 
the hook and protect the pivot 

Light DbFIKCTOB.— Dexter E. Haw- 
kins, North Attleborough, Mass. This is a device to con- 
centrate the light of a lamp or gas fiame, and direct the 
rays upon the page of a book or on any object of work. 
In vertical membera carried by a suitable base is a lens- 
carrying frame fitted to slide, with means for vertically 
adj nsting the frame, to which Is eecnred an apeitnj«d 
shield in rear of the lens. The lens Is given any desir«l 
inclination by simply turning it upon its pivot The de- 
vice is very simple and inaxpensive, and will not inter- 
fere with the stand or pedestal of a lamp in connection 
with which It may be used. 

Wai.1. Dbsk. — Joseph F. Figgins, 
Washington, D. C. A case or cabinet to be suspended 
from the wall or snppc»lB^ on legs has been provided by 
this inventor, the case having notched sides and a 
rounded lower piece, a vertically folding Ud with pro- 
jecting stripe, and rigid stripe on the side of the case, 
whllehlngesconnectthe side and lid stripe. When the 
lid is lowered a desk for writing purposes is afforded, the 
constmction being very neat, simple and compact and 
tile connection between the desk and tiie lid is such that 
a rigid support is attained without theuseof chains, legs, 
or supporting arms. 

Wastb Papbb BASKBT.^Edward L. 

Weston, Washington, D. C. This basket is composed of 
upright stripe curved at their ends to form feet and 
headings, rows of connecting strips In pairs encircling 
the basket, which is designed to be ornamented by 
running ribbons aromid and through the stripe, to give it 
a very ornamental appearance. 

Animal Tbap.— Frank J. Bragunier, 

Topete, Kansas. This is a simple trap adapted to catch 
small game alive, and when once set and baited will 
operate many times without resetting. A tripping plat- 
form is located in a baitbox, at one side of which is a 
cage, a swinging door being in the passage, while a 
spring-revolved shaft in the bait box has arms designed 
to strike tile wniin«i and throw him through the opening 
into the cage. 

Note. -"Copies of any of the above patents wiU be 
furnished by Munn & Co., for 35 cents each. Please 
send name of the patentee, title of invention, and date 
of ttds paper. 
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HXW BOOKS Aim 

WooiiBN Spinning. 

erman. London and New York : 

Macmillan & Co. 1894 Pp. zii, 

352. Price |1.75. 

The advance of technology Is well Illustrated by the 

production of such works as the present It treats of one 

of Sngland's greatlndostries, its history andprogrcs* and 
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W. Kent New York City, architect 

6. A cottage at Fieeport Long Island, erected at a cost 

of $2,600 complete. Penpective view and floor 
plan. A unique design. Mr. W. Baynor, Free- 
port, L. I., architect 

7. A residence at Bogera Park, Dl. Two perspective 

views and floor plans. Cost S3, 948 complete. An 
attractive design. Mr. C. W. Melln, Chicago, HI., 
architect 

8. Two perspective views and floor plans of a dwelling 

renUy erected at Rogers Park, Dl., at a cost of 
$8,730 complete. A unique design. Mr. Bobert 
Bae, Jr., Chicago, LL, architect 

D. A cottage at Morgan Park, Dl., 'erected at a cost of 
$3,968 complete. Two perspective views and floor 
plans. An attractive design, treated in the itngH"^ 
cottage style of architecture. Mr. H. H. Waterman, 
Chicago, n., architect 

10. The new St. James M. E. Church at Kingston, N. Y. 
Perspective and plans. Architects, Messrs. Weary 
& Kramer, of New York City and Akron, Ohio. 
Estimated cost $70,000. Style of architecture, 
Romanesque. 

II. MlecellBneous Contents : Vibrations of tall bufldlngs. 

—Artificial stone.— A simple and efficient dumb- 
waiter, lllustmted.— An improved woodworking 
machine, illustrated.- The New Era electrical gas 
burner. Illustrated.— P. & B. Ruberold roofing, 
sheathing papers, and paints.— Improved wood- 
working machine, Ulnstrated.— Foot powermortie- 
Ing machine, llloBtrated.— A large sheet metal cell- 
ing, Ulnstrated. 
The 'Scientific American Architects ami Buildere 
Bdltion is issued monthly. $3.60 a year. Single copies, 
35 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, practi- 
cally, a large and splendid MAOAzmz or Abchitk o 
TVBX, richly adomed with elegant plates in colore and 
with flr>e engravings, illustrating the most Interesting 
examples of Modem Architectural Constmction and 
allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the Libsist Ciboui.ation 
of any Aichitectoral Publication in the world. Sold by 
an newBdealers. MUNN & C(X, Pi7Bi.iBHitBS, 

8S1 Broadway • New York. 



"CS." metal polish. Indianapolis. Samples me. 

Heading machinery. Trevor Hfg. Ca, Lockport, N.T. 

Cheapest Water Power.— See top of 1st column, page 
170l Also top of2dcolumn, page 239L 

Distance Beading Thermometers.— See lllus. adverw 
tiBement,pa<re26& Ward & Doron, Rochester, N. T. 

Air oompressoreforeveryposslble duty. Clayton Air 
Compressor Works, K Cortlandt Street, New T ork. 

The Improved Hydraulic Jat^s, Punohes, and Tnbe 
Expanders. B.Dailgeon.21 Columbia St., New York. 

NIokel-ln-slot machines perfected and manufactured 
mectrlcal supplies, Waits Mfg. Co., Bridgeport, Conn. 

Screw machines, milling maohines. and drill presses. 
The Oarvln Mach. Co., Laiehtand Canal St8.,New York. 

Centrif ogal Pumps for paper and pnlp mills. Irrigating 
and sand pamplngplanta. Irvln Fan Wie,SyTscoBe,N. T. 

Emeraon, Smith & Co., Ltd., Beaver Falls, Pa., will 
send Sawyer's Hand Book on Olroulara and Band Saws 
free to any address. 

SplltFnlleysat Low prices, and of same sti«ngthand 
appearance as Whole-Pnlleys. Yooom & Bon's Shafting 
W^orks, Drinker Si., Philadelphia, Fa. 

The "OUn " Oas and OssoUne Bnglnes, from 1 to 10 
horae power, for all power purposes. The Olln Gas En- 
gine Co., 222 Chicago Street, Buoaio, N. Y. 

Patent for Sale— Stall for oomfoit and cleanliness of 
milk cattle. Agents wan ted at SO per cent Aommlaslon. 
H. BohembrI, 396 Van Buren St., St. Paul, Minn. 

The best book for electridans and beglimeis In elec> 
triolty is " Experimental Solenoe,"by Geo. M. Hopkins. 
BymalLM; Mmm & Co., pnbliBbera,861Broadway,N.Y. 

Wanted— A slide valve engine of about 200 H. P. Most 
be in flnt class condition. Address, giving maker's 
name, date, and full partlcolars, also location, J. B. J., 
care this office. 

Competent persons who desire agencies for a new 
popular book, of ready Bale, with handsome profit, may 
apply to Munn & Co., Bdentiflc American office, 361 
Broadway.New fork. 

^^Send for new and complete oatalogne of Scientific 
and other Books for sale by Munn & Co., 381 Broadway, 
New York. Free on apnllcatlon. 
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HINTS TO CORRBSPONDENTS. 

Ttmmtem and Address must accompany all letters, 
ornoattentionwUlbepald th»eto. Tms isforoor 
Information and not for publication. 

Reference* to former articles or answere should 
give date of paper and page or number of question. 

Inqolrlea not atuvrcreil In reasonable time should 
5c repeated ; correspondents will bear in mind that 
some answere require not a lltUe reseansh, and, 
though we endeavor to reply to all either by letter 
or in this department each must take his turn. 

IIiiT«<*it wishing to purchase any article not advertised 
fuour columns wUl be furnished wlthaddresesof 
houses manufacturing or cairjins the same. 

Special Written InformBtloin on msttere of 
personal ratiier than general interest cannot be 
expected without remuneration. 

Sclentlflc American SupplemcMita referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptiy supplied on receipt Vt 
price. 

minerala sentfor examination should be distinctly 
marked or labeled. 



L. B. asks (1) for directions for 

putting on shellac or varnish over rosewood stain so as to 
make it shine and give it a high polish. Would It be 
preferable to use the best varnish or shellac, and state 
howl shall proceed to put It on cherry woodsoaa to 
give It a glossy and polished like appearance? Also 
how shall it be rubbed or shlned? A. Firet fill the roe» 
wood, using the following filler: Linseed oil, 1 quart; 
spirits of turpentine, H pint ; lime, the size of a base 
ball, broken fine. Let the mixture simmer on a stove, 
covered over, for two or three houra, then strain through 
a coarse doth. It is to rematn on twenty-four hours, 
thenmboflwlUia woolen cloth and polish. Then vamisb 
with the f cdlowlng : 

Sandarsc 6 OS. 

Elemi (genuine) 4 " 

Anime 1 " 

Camphor. H " 

Alcohol 1 qt 

Digest the gums in the alcohol in a corked botUe, In a 
warm jdace. Have the wood smooth. No rubbing is 
necessary; several fiowingcoatsof the vamlsh should be 
given, sandpapering betweeneachwlth fine sandpaper. 
3. What voltage would a battery of two cells have, each 
having two zinc plates and three carbon ones, each 3H 1>7 
3)4, connected in series, and state the amperage ? Im- 
mersed Inelectropoionfinid. A. 8 to 4 volts. The am- 
perage depends on the resistance of the circuit On 
short circuit they should give 6 or 8 amperes for a short 
time. 

(5990) O. C. P. says: I have several 
small pieces of glass which I wish to color. Can yon 
give me f ormulie by which I can give them duratde 
colore r A. The following Is due to Mr. Arthur S. Haey, 
of Minneapolis: L Prepare the glaw by thoroughly 
washing in soap and water and diylog. Then dip in 
bath, made by beating up the whites of two eggs in IK 
pounds or pint of water andflltering.and ban? np todry. 
Dissolve the aniline color in photographer's commonool- 
lodlon. Bed or blue aniline will form clear solutions, 
while the green solution will require fltterrag. Yelow 
aniline forms a handsome color, but the surface of the 
glass presents a frosted appearance after the application. 
Violet and purple colore may be obtained by combin- 
ing red and blue in different quantities. When the eola- 
tion is ready, dip the prepared glass bulbs tiierein, hang 
up todry, and finally paaa a coneut thro ugh the bulb lot 
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half an hoar, that the beat thOB generated may harden 
the coating of the collodion, or place in a caixentof air. 
The preparation can easily be removed with alcohol or 
Bnl baric ether, bat is not affected by water. Experience 
as shown that the beet reeolta are obtained by not using 
too mnchaniline. Make the oolorlight rather than deep, 
and apply two or three coats. These preparations may 
be used for coloring incandescent lamp balbe. From 
the SciEMTO'io Akkrican Cyclopedia of Receipts, 
Notes and Qaeries. 

(5991) F. E. B. writes : 1. In making 
telephone instraments, woald H &° oance of silk-covered 
No. 36 do to wind the spool ? A. Yes. 2. What size 
spool shoald I make to hold that amoant 1 A. Make the 
diameter of the small part of the spool as bidbII as possi- 
ble. The space between the flanges of the spools shoald 
be aboat H inch, and the flanges shoald be H i°ch 
wide. 8. Shoald }i roand 6 inches long bar magnets be 
magnetized the whole length or jnst the end ? A. Mag- 
netize the bare as mnch as possible. The magnetism 
would show principally at the ends. 4. How can I harden 
them ? They are tool steel A. Harden only at the ends 
by heating to a cherry red and plonging in cool water. 
Draw the temper to a dark straw color. 5. Will 6 small 
tumbler bichromate batteries sufficiently magnetize them? 
A. Yes. 6. How many layers of whatsize wire should 
I use ? A. 10 or 12 layers of No. 18. 

(5992) R. P. J. asks : 1 In telephone 
systems is earth used to complete the circuit or is a re- 
turn wire necesAary ? Why ? A. In quiet places free 
from induction, the earth may be used, but where there 
is induction ftom adjacent lines, a return wire is deaira^ 
ble, as the induction currents are equal and opposite in 
the two wires, and therefore neutralize each other. 2. 
Is there any satisfactory method of placing more than 
one subscriber on a dn^e line leading from central, with- 
out making it possible for all subscribers on that line to 
overhear conversation carried on by any one on same 
line ? A. There are complicated cut-out devices which 
will permit of calling up any person on a line without 
calling up others. Yon will find descriptions of these in 
works on the telephone. 

(5993) H. K. G. says : What can I put 

on drawing paper to make it transparent, bo I can use it 
for tracing paper ? A. Dissolve a given quantity of cas- 
tor oil in 1, 2, or 3 volumes of absolute alcohol, according 
to the thickness of the paper, and apply it by means 
of a sponge. The alcohol evaporates in a few minutes and 
the tracing paper is dry and ready for immediate use. 
The drawing or tracing can be made either with lead 
pencil or Indian ink, and the oil removed from the paper 
by immersing it in absolute alcohol, thus restoiing its 
original opacity. The alcohol employed in removing the 
oil is preserved for dilntingthe oil used in preparing the 
next sheet. 

(5994) C. F. N. writes : 1. How many 
ounces of bichromate of potash will saturate a alf gal- 
lon of water i How many fluid ounces of sulphuric add 
should be added ? If the plates are 6X6 and close to- 
gether in a half gallon jar, how much z«^Hta&ce wiUULe 
l»ttei7 hftvQ tIA. Theqaanttfy depende cm^e tempera- 
tore. For battery add 1^ parts by wei^t of potasalnm 
bichromate in fine powder, 10 parts of water, and add 
slowly with constant stirring 4^ parts by weight of oil of 
vitriol Use after cooling. The battery will haveabont 
one-tenth ohm reeiatance. 2. What horse power (ap- 
proximately) will simple electric motor develop with 8 
cellsplunge battery, plates 5X7? How many amperes of 
current should be sent throng hit to obtain best results 
with greatest power? What is the power? A. Possibly 
one-fifth horse power at 6 or 7 amperes. 8. Gould it 
be run as a dynamo with wrought iron fields ? Are they 
better than cast iron ? A. It would not work well as a 
dynamo. 4. Would a solid coppercommntatorbe better 
than one described ? What diameter should it be ? A. 
A regular copper bar commutator would be better than 
the one described. There is no special diameter— the 
smaller the better, if properly constructed. 

(5995) G. I. B. T., Peoria, 111., asks 

what the weight of a water tower and contents are. The 
tower is twenty feet acroee and one hundred and twenty 
feet tall. The first five sections are of ^ inch steel, the 
second five sections are of % inch steel, the third five 
sections are of H ii^cii steel, and the last nine sections 
are of X i°cii steel, and filled with water within ten feet 
of top. A. The steel tower weighs 258 tons, including 
the bottom, if also of ^ inch plate; 110 feet of water 
height weighs 1062 tons; together 1340 net tons, or 4^ 
tons per square foot of its base. 

(5996) C. & T. ask : 1. Are growing 

flowers and plants In bedroom iujnriooB to health of oc- 
cupants ? A. There is danger of their being so. It de- 
pends on the plants. 2. Bo coal ashes poeeees any value 
as a fertilizer ? If not, are same injurious to soil ? A. 
little or none, except a mechauictdTalue in clay, as loos- 
ening and lightening the soil. 8. How are roses propa- 
gated ? A. They may be propagated by cuttings. We 
can supply Parson^s^On the Rose, a Treatise on the 
Propagation, Culture and History of the Bose,'^ price 
$1 mailed. 

(5997) C. N., Ontario, asks information 
regarding best appliance to use for elevating water in 
draining some low land, I wish to elevate over am 
from ditch, average lift about 30 inches, amount of water 
to be handled about 3 acres, covered to depth of say 10 
inches, time for disposing of It, say 3 to 6 days. Would 
suction pump elevator buckets driven by chains and 
sprocket wheels, or cylinder with rotatory spiral, be pre- 
ferable? Please give plan of construction of what you 
deem best. What amount of power would be required 
to drive it? Would a gasoline engine answer the pur- 
pose ? Does a gasoline engine require attention after 
starting, or would it operate forseveral hours wlthoutat- 
tention ? A. Aasumin g that you may have to lift 129,000 
cubicfeetof water 2 f eetf or clearance over the am, yon 
will need to lift 90 cubic feet per minute for 3 days of 
24 hours each, or 6 days of 16 hours each day. This is 
e^nal to 2,750 foot pounds per minute. Allowing 50 per 
c^ntfor friction and loe8,wlll require ^of a horsepower. 
In the application of a gasoline or petroleum engine for 
this work a much larger power will be required by the 
Cf^merdal rating of such engines. A bucket breast 
wheel 6 feet diameter, 8 inches wide, with 16 buckets, 



at a speed of 1 2 to 15 revolutions per minute. Shaft ex- 
tended with a sprocket wheel and chain from the engine 
shaft. Engine making 100 revolutions per minute. The 
gasoline and petroleum engines will work many honrs 
without attention. 
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Fireplace heater, H. B. Boovllle mSjMS 

Fire pomps or engines, water supply 8 yitem for, ^^ _^ 
gT&G.G. Campbell WS,TTa 



(5998) A. L., L'Epiphanie, P. Q., asks : 

Is it possible to boil water, bubbling as mnch as water In 
a kettle on a very hot stove, in an open vessel holding 
about 4 gallons, with steam at 50 pounds presanre ? I do 
not wantsteam being mixed with said water. If there is 
any possibility to do so, please inform me how to do it. 
A. Yes; yon can boil the kettle over with steam at less than 
SO pounds pressure. Use a flat bottom kettle 14 Inches 
diameter and any convenient height to hold the 4 gallons, 
say 8 or 10 inches. Make a flat spiral coll of H inch cop- 
per pipe, using 14 feet of pipe, each coil separated bo as 
to allow of water drcolation between the pipes; turn 
the ends np to clear the kettie and connect one end 
with the fiteam and theotherendto waste,with a valve to 
keep back the preaaore and drip away the water of con- 
densation. 

(5999) E. M. (3^.— Dr. L. O. Howard, Act- 
ing Entomologist, Dept. of Agriculture, says: The insect 
yousentis the common bag worm {Thyridijp&ryx eph€- 
fn^rasformis). It is in the egg state at present, the eggs 
being laid inside the cocoon from which the female moth 
has issued. The larva feeda protected in the bag, but 
may easily be destroyed by spraying with Paris green or 
London purple In the proportion of one-fourth poond to 
SO gallons of water. 

(6000) W. E. L. says : Please inform me 
of the best material to use to prevent the nitric acid from 
eating flne lines away in photo zinc etching for the great- 
est depth in quick work. A. Dust with powdered 
dragon^s blood and heat until the|etchlng ink and dragon^s 
blood fuse. For full directions see Schraobstadter^s 
"Photo-Engraving, with C!opy for Fhoto-engr&viDg," 
which we mail for $3.26. 

(6001) J. D. W.— The average rise and 

fall of the tide at New York is 4*^ feet. Liverpool,^ 
feet 31 inches. London, 31 feet 10 inches. 

(6002) A. G. P. asks: 1. How many 
caustic potash batteries of the large size described in 
" Experimental Science" wiU it take to ran motor G41, 
and would they be a good kind of battery to charge 
storage batteries with, and how many will it take to 
charge 3 storage batteries like those described in " Ex- 
perimental Science " ? A. Ten or fifteen would ran the 



lawB and practice on both oontlnentia^ and to posa«ss un- 
Rquaie J ludlltles for proourtnir pfttunm every where. A 
ByUQpfllb of the i^atent lawRcjf tbe United StAtosaiiLl all 
lore\\ga oountrlcs may ha ha^i onuippilcflitiOD^aiid peraoua 
contemplatliifr th« BttCurln^^ of patentB.elthnr at nomeor 
abroad^ are Invlied to write to this ciffloa for pTlnea 
wblob are lo\f. In acoor^anno with the times And our un- 
teueWe fadllttes for uonductLo^ the buBlness. Addjeea 
lu:DN>' ± C Oh t offlcu Scientific AstSiiiCAN, Ml Broad- 
way* Jiew Vork. 



Fish meal, maktna, P. Wa^Rk' ^. . . 

Flooring tHisrds, machine far matidilBe ends of, 
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INDEX OF INVENTIONS 

For ivblcli Iicttera Patent of tlie 
Dnlted Statea -were Granted 

April 24. 1894, 

AND EACH BEARING TBAT DATE. 

[See note at end of llat sbont cople ot these mtents.] 



Alarm. See BuTRlar alarm. 

Animal trap-T. n, Hay 618,8a 

Arm for oilng fiilminated Btlcks, Eardesty & 

Sale 618,601 

Armatuie for djnvno-eleotrlu machines or 

motora, T. H. Hlcta 618,766 

Armor pUte, manufacture of, A. A. Ackerman.... .'il^i^ 

AnxUlary heater, B. Sheppard S1£,3M 

Axle box, isiiway car. n. S. liBDden m,TW 

D as or fodder tie, O. 0. Dltzler m.ms 

BaTe ooverlnK, C. B. Mallett 618,8M 

Bale wlrea, etc., device for untying, O. G Frame.. 618,839 
Bar. See pivoted tooth bar. 

Basket, foldlajr.B.M. Hudgln 618.783 

Bed brace, wTh. Parker ..618.696, 618,697 

Bells, protector for electric or other, Ij. R. Lecel- 

ller 518,613 

Belt, electric, P. B. Petteraon 618.^4 

Bending machi ne, V7. J.Plecker 618, 

Bicycle, C. H. Carr. 
Bicycle, F. Douglas 

Bicycle support. Pipes & Oulher 6U, 

Block. See Building block. 



J.P. Bomham 6U 

Flue cleaner. B. D. Weston. 61! 

Frames, metal comer piece for, B. F. Sbella- 

berger «l8,affl 

Fuel eoonomlser, L. J. Hirt 61B,7U 

Furnace. See Boiler or other fumaoe. Smelting 

and refining furnace. Tank furnace. 

Fnniace,M.H.C. Shann 618,639 

Fumsoe for treating refractory ores, F. G. But- 

terfleld 618,688 

Furnace, Uouid fuel, B.S.Sperry 618,79( 

Fninsces, cnaiKlng apparatus for Sinng blast, T. 

F.Wllherbee ..VT ". 618.7M 

O me apparatus, check-controlled O. W. Brone_ 6iii,eT6 

Game a^piirat ui), coin-controlled, H. Itetem 618.617 

Gteme, Kuin-Mmtrollsd, J. Koeber H9,T2B 

Oameitable, J. L. Schachel SIMMO 

Garment protector, U. Rooke 618368 

Qaa, apparatus for releasing carbonic acid, G. F. 

A.Convert 618Ji«? 

Qas^ apparatus for the manufacture of, R. M. 
man 



Bl( 



appa: 
'.aelni 



618.581 



OTadtaaandciltnlil: 
Oraln btnder, B. F. B1 



. 618,777 ! Hinge, spring A. H. Wilson.. 
. 618.691 1 Hoisting and transfer apporat 
. 6U,68e Hook. See Goat^and hat Dool 

Blowpipe, plumber's, W. M. Hnrpby M8.ff7i 

Board ripping or dividing moctalne, H. W. Stow. . 618.666 

Boatknee, A. J. NIckerson 618^ 

Boiler. See Hot water boiler. Steam boiler. 

Boiler furnace and smoke consumer, R. R. Tur- 
ner 618.870 

Boiler or other furnace, steam, D. B. Mori on 618,762 

Bolt or rod cutter, W. Mardi 618,616 

Book rest and table or stand, combination, B. V. 

FItihugh .7. 618.59« 

Boot or shoe, Annenberg & Stahl 618,679 

Bottle, F. H. Hutchinson 618,606 

Box. Bee Fire alarm box. Mailbox. Paperbox. 
Paper match box. Stuffing box. 

Bracket. See Shingle bracket. 

Brake. See Vehicle brake. 

Brake mechanism, slack adjusting device for, M. 

J. O.Orler 61S,31fl 



motor. It woald take twelv to charge 8 storage Brickkiln, combination, O.C.Firestone 61H,n9n 

cells. 8. Whatisthe voltage and amperage of batten' 5S^ZShS|:«V?es'^!D:^^Vi::::."\\\\\\\\\V.: "S 



described in SoraNTmo Ajczkicak, April 11, 1885, page 
330, with tin cell 6 Inches by S inches i A. We have no 
exact flguies. Allow 0'6 volt and >4 ohm internal re- 
sistance. 3. Is it a constant battery, and is there any 
action in the cell when the circuit is open ? A. It is con- 
stant and unattacbed on open circuit. 4. Should the 
zinc be amalgamated t A. No. b. How long will it last 
in constant use ? A. It depends on the current taken 
from it. 

(6003) I'. H. -writes : I want to build a 
famall ekctriciiotorof Sie nvment type, in wU^ ar- 
matuieeplacedronnd the drcnmfereoce of a wheel are 
successively attracted by an electro-magnet. Daring the 
day I want to use the motor. I have a battery (Fa]]e> 
Lecianche type) of 6 cells for an incandesbent lamp. I 
think an electro-magnet of igh resistance would pre- 
vent the battery from being exhausted so soon on the 
motor; if not, kindly give me the necessary instruction 



ne, rep: 

,F. H. Hopler 61S.e48 

_ Ungblot^ 

Bung, ». FucAs 518,au 



Brii 
Bnlli 



opl._ -, . .. 

block, E. Smith sla.liat) 

FucAs.. 
Kragen, 



Oas engine Igniter, F. HIrsch 618,n7 

G)ate,7. Mason 618,743 

Generator. See Steam generator. 

Glass iialii tines, manufacture of, O. DlUmann 618,806 

Qlue and gelatine from bones, producing, M. 

Schroeder 618,861 

GtiTeruor, &team engine, D. f^ymlngton Epltl,TS8 

~ ■■ ■■■ ■■ machine, W.H.Tidland,... 618,906 

_ ewart... 618.711 

Oraln drill press wheel, A.J. Oree 61g,U0H 

Oraln elevators, automatic shnt^ff for, O. W. 

Nye 618.6a 

Orate, T. Graney 618,714 

Orate, shaking and dumping, W. Fitzgerald 616.779 

Grater, nutmeg, G. V. Staw SH'!9i 

gun feed mechanism, magazine, P. Mannllcher... 618.831 
utta percha or rubber compound, R. Hutchison. 618,817 
Handle. See Saw handle. 

Harrow. J. W. Brown 618,61( 

Harvester, potato, L. L. Fonng ^^^ 

Hat brim pouncing machine, G. R Brush 6ia,0Sl 

Hay carrier and track. J. B. Porter 618^896 

Hay derrick, Buford & Oeery 618.(i«4 

Head rest. O. W. Archer 61B,!71 

Heater. See Auxiliary heater. FIrepI ce 
heater. 

Hea ting apparatus, R.H.Stubbs 618,7118 

Hinge, J. H.IiawreDce 618,741 

Hinge, spring, L. R.Pomeroy 618,690 

~ ■ ■ 618,630 

tus, W. D. Sherman. 618,901 

_ _ . ^ook. 

Horse cover, B. H.Gooper. SKjaSi 

Horseshoe, F. W. Bach filS,I!S 

Horseshoe bars, machine for making, W. J. Eent £18,00$ 
Horseshoe blanks, machine for bending, W.J. 

Kent 618,609 

Horseshoe, combination rubber and steel, B. G. 

Baribuer SUJ,Hfi,1 

HoBH leak stop 01 Inctot. J. B. Cwiper 5M,SnS 

Hot water boiler, B.Btlenne bli.sn 

Hydrocarbon Injector burner, F. M. Reed bK,ifl/l 

Ice and for refrlgeratlna, apparatus for manufac- 
turing. J. Scneuerecker 618,791 

Ice cream freezer, W. Vogt Sl&^Si 

Iron, tool for making curves or other forms In 

Venetian, M. H. Hulbert 61831E 

Ironing macmne, F. C. Wendell 618;8il, 918,871 

Joint. See Rail joint. 
Kiln. See Brick kiln. 

Lamp, duplex arc, G. E. Scrtbner 618,792 

Lamp, electric arc G. Hoflmann 618,719 

Lamp, electrlcarc, R. Sseerdahl 618,664 

Last and stand, sh oe, I. O. Hatcher &ilifitB 

Lasting machine, C Sinning „ 616,^ 

Lathe for turning Irregular forms, C. 



Bung, M 

Burglar alarm, C. J. Lyons 



6is,no 

Burner. See Hydrocarbon Injector burner. To- 
per burner. 

Butter worker D.J. Davis 61^688 

Button, cuir, J. A. Flomerfelt SlifiVb 

Button setting machine, A . O . Wllkins 618,708 



Kunze E1S,61I 

Leather sklvluii uiachlue, A. B.Perry 61H,7W 

Leg, artificial, W.Andrews ai8.66g 

Lecta case, portfolio, etc., A. B. A, Bay 618.628 

Level, hand, J. PaoU 5m,Gf7g 

Life-saving apparatus, L. B. Pease 618.861 

LIghtnlngrod and coupling, J. W. Smith 618,7^3 

liquid cooling apparatus, B. Mendes 618.618 

Lock. See Blectrlc lock. 



Buttoner, shoe, D. H. Mulr 61S,61Si ; l«ok, F. W. Harris 618.884 

GalculsUiiii eyBtem, electrical, H. Hollerith 618,604 ] ]jubrli»tar, B. A. Burgess {1^.,W 



Camera. See uoll iiolder caoiera. 

Can head cutting and Bbaiilog illa, 8. W, Morf oot 518,724 

Csndelabnuu, A. CLMc£erctier 618 660 

l^ar bell cord Laiiger, A. H. M^rden 518 787 

Carcoupllng, D. I,. Barnee 618373 

Gar coupling, G. Bickmeler 618,910 

Gar coupling, J. Cochran, Jr 618,832 

Car coupling, J. R. Hall, Jr 618,764 

Carcoupllng, C.H. W. Relyea. 618,746 

Gar coupling, S. T. Smith 618,631 

Car coupHng, P. H. ringer 618,684 

Car fender, C. F. Thomas 618.904 

Gar fender, safety, A. W. Stlefel 618,796 

Car fender, street, H. F. Rooney 516,926 

Car running gear, W. H. Danlell 518.762 

Car, safety railway^ C.R.MacManls 618364 



for this .kind of motor. A. A high resistance motor ' Carwhert fender, 8. A. Breen„........... .......... 518;m2 

^. . „ . ^ , ti • J X J X,- I Gar wheel grinding machine, W. P. Barclay 618,730 

would save the battery, but might tend to reduce the ! Carding machines, etc., coller for H. McDermott 618.676 

power. For electric motor construction we refer you to " * * 



oar SnTLXHEHT, Nos. 641, TS9, 761, 767, 783, 844, 866, and 
to " Electric Motor Construction for Amateurs," by 
Parkhntst, price |1; Bottone's " Electro Hotois," -price 
75 cents mailed. Your battery and motor shoald be 
adapted for each other. 

(6004) Q. C. W. asks : 1 Can an alter- 
nating current of electricity be taken from a sectional 
commntator t A. Yes; but at a disadvantage. S. Can 
a continnons current be taken from a commutator, com- 
posed of rings on the armature shaft ? A. Yes; under 
proper conditions, not as dynamos are oriinarily wound. 
3. Why in a dynamo is one wire from each of two seg- 
ments connected with one bar of the commutator ? A. 
As a matter of mechanical convenience and to avoid 
sparking and to secure electrical balance. 4. Please ex- 
plain a shunt-woand dynamo. A. The ends of the field 
wiree are connected to the brashes, thus bringing the field 
and enter circuit in parallel. 

(6005) C. C. 8. asks : 1. Can small dy- 
namo, say 76 light 16 candle power, direct current, which 
refuses to start with no visible reason why it should not, 
be made to start by momentarily short-circuiting across 
brushes while at fall speed, and why ? A. If series 
wound, this wiU tend to send a heavy current through 
the field coils, and thus start the machine. 3. Is it good 
practice to connect 16 candle power lamps, 10 in series, 
direct from mains of 1,100 volt alternator circuit, and 
why ? A. This is done for street lighting ; it is bad 
practice in house lighting, as it involves a dangerous 
potential. 3. Have telephone transmitters 1)een made 
which operate by the vibrations opening and closing a 
circnitaround induction coll ? A. The operation described 
is not adapted for telephoning, the variations are so sud- 
den. 4. How is Edison carbon telephone made ? A. 
See our SrFFLSirsKT, No. 137. 5. Can spoolsf or electro- 
magnets be made of tin tube with brass or copper heads 
and be as effective as made of paper orrubber ? A, Yes. 

(6006) H. D, W. asks : Can sulphate of 

magnesinm (WgSO^) be decom osed into magnesia (MgO) 
and Bulphuricacid (H3SO4) by pass Ing'superbea ted steam 
over the anhydrous MgS04 ? How complete is the 
reaction and what conditions are most favorable to it ? 
A. At a high enough heat the decomposition spoken of 
might be produced. 

(6007) r. D. H. writes : How may I re- 
fill the tube of a barometer from which apart of the mer- 
cury was lost by the Instrunent falling? The tube is 
tamed up at lower end, and has stopcock between hend 
and dsterD. A. Ytxi will probably have to boil or heat 
strongly the mercoxy. The operation is a dlfflcuit one 
and shonld only be undertaken by an expert, as tliete is 



. 618,746 



Magnets, means fnrrfiducnngthe apparent energy 
supplleil tu alierna Ing current, J. F. Kelly.... 
Mall box. house, E. F. KInsey All 



i 



Carriage to^. B. A. Sommerfrue(mte 
Case. See vtrg case. Letter case. 

Cash register, H. M. Neer 618.S9> 

Chain mortising machine, Hall & Parry 618,646 

Chair. See Dental chair. Becimin g chair. 

Chair foot rest attaohmen t. D. 8. Clark 618,644 

Cheese, machiaefor moulding Neufchatel, J. B. 

Pecht 618j626 

Chute regulator, uoal. J. F. Schmadeke 618,6&^ 

Cigar stump receptacle, A. Scbolx 618327 

Clay working mill, G.S. TlOhny 618,636 

Clip, etc., for mall bag and other straps, R. D. S. 

• TDyler. "..... 618,681 

Closet. See Dry closet. Water closet. 

Clothes Hue support, Norlln & LIndstrom bW,W. 

Glntcb. C. Sinning 61!i;«6 

Coach, InvaUd's, R. B.Bennett ,'il8381 

Goal drill. J. W. Staallenberger 618,703 ».™.=.,««. »«..™=.„., 

Goat and hat hook, F. Taylor (rj 11,416 ; Planter, com, M. L. Hall, 

Coin contrglled apparatup. G. H.Jacot, """ ' ' 



By. 

Malting floor, J. F. Domfoia. hlix.. 

Mandolin T. T.Seal 618,900 

Mask, prntifctor, W. T. Slotan 618,1)3 

HIU BeeClaTvorklaEfmlll. 

Mower, lawn, M.G.Henley 618,671 

Mowing machine attachment. Hay & J obnston.. . 518.84 

Huslcal Instrument. J. B.Birrer 518.77 

Musical Instru uKnt, fretted, W. H. R. Toye 618.80 

Muzzle. animal, T.H.Johnson 618,84 

Necktie fastener, L Near 618,86 

Numbering machine, consecutive, C. Splelmann.. 516.63 

Nut lock. Bayoes&Henderson 518,64 

Ovens tv ga^ apparatus for heating, J. L. W. 

Olsen 618,634 

Packlng.metHlltc. F. A. Ives 618.844 

Pall,J. A.8teward SiKtOt 

Pall cover. R J. KIdd Slli,m 

Pantograph roll or plate, J. Hope 6I8,9?1 

Paper box, T. F.W.Schmidt fil8,SB8 

Paper, flock. L. Danols &K,S!a 

Paper match box, G.G.Carbone 618,681 

Pedals for crank powers A. J. Hoyt 618,76) 

Pencil shar ener, F. Mclntyre ; 618,866 

Photographicprintlng frame, R. M. Hunter Sli,HSS 

Pile fabrics woven. H. Eardwick 61B.RSa 

Pin for attaching flowers to dreese;, B. W. Stlfel. 618,8ES 

Pipe. See Blowpipe. Soil pipe. 

Pipe and Joining edges of same, conductor, W. J. 

Flecker 618,7«f 

Pipe hanger, F. A. Pelton 618,888 

Pipe wrench, Jackson & Roberts 618,818 

Plvotedtoothbar, J. L Hoke 61BJ~ 

Planter, L B. Lancaster 518.1 



, ._jpara1 ..- 

Coin counter and deliverer, F. W^Nall 618,(716 

Commutatorbrusli,G. W.Brown... 618,913 

Copyholder, B.H. Ross <).... t 518,652 

Copying manuscrlpta, ete , device for, J. W. Cle- 

fanT...... ..!!7. 518,686 

Com popping machine, W. B. Donatben 518,664 

"-"- - " ' "'llllams 518,7(18 

618,891 



. 518,1 



618,720 1 Plas er, T.Jones 618,781 

■ - ■ "- 7M 



Pocket register and Indicator, T. Stocker 518,71. 

Potato cutter, L. A. Asplnwall (r) 11417 



Cotton press, S. J. Williams.. 
Coupling. See Gar coupling. 



Power pres8,adjustable, F. M. Leavltt 618,84? 

Bee Cotton press. Powerjiress. 

Prlntlngplates.manutactareof, R. J.Sacher — 518,S 



Ciw^er and making same, M. B. ManwarlDg 

Calttvator, O. L. Whiting 618,683 

Current circuits, apparatus for neutralizing the 

elTectof self induction In alternating Kelly & 

Cheaney 618,738 

CurtAln fixture, Fitzgerald & Oaugh... 518,918 

Gutter. See Bolt or rod cutter. Potato cu ter. 

Rotary cutter. Tobacco cutter. 

Gnttlngrolls, J. A. Hess 618,647 

Cycle support, automatic, R. B. Chambers 618^4 , 

Damper, plpe^L.T. Lend erklng 518,786 j Railways, controlling switch for electric, Lange 

Dental chair, Hood& Reynolds 618^ j & Lamme 618,699 



Propellerfor boats, oar. H. Hurlburt Bia,« 

Propeller, paddle, A. Beers 618;,% 

Propelling canel boats, means for, B. G. Bcott 618,61 

Pruning Implement. T. K. B. Mason 6ia,e 

Pump regumt<ir, J. K^ithchlld.,...,. 618,9 

Puneh,W. J.Reoker 61S,7e( 

Radiator attachment, W . J. Baldwin Eia,Hr' 

Bal 1 Joint, W.C. Cranmer 619,6; 

Hall Jotat support, F. P. Stlker 61B,R 

Railway, conduit electric, C A. Mayuaid 618, 61fi 

Ra Iway, elevated, B. Roberts 618,^ 

Railway rail Boake & Smith 618,619 

Railway switch, G. W. Hauner 618,756 



Dental disk carrier, O. B.Richmond 618,701 

Desk and t>pewrtter cabinet, combined, A. B. 

Dick 618,778 

Die. see Sole cutting die. 

Die fbr shaping metal press i<ieels, A. J. Oreen.. 618,668 

Die stock, X B. Faby 618«e 

Doon, electric releasing device for, s. H. Curwen 618,877 

Dovetailing machine. W. MoPberson 618.824 

Drill. See Coal drill. 

Drilling machine, J. & R. Bohm 518.803 

Dry closet or commode, J. L. Marvin 618,616 

Dynamo, alternating current, J . F. Kelly 618,740 

~ case, T. F. W.Schmidt 618 — 



Kgg LTste, J. R. Oliver . 

BlBC' " ■ ■ 



shrouded on the sides, nmnlng in a one-fifth elide trough j grea t danger of Imaking the tube. 



HCtriQ clrcuttfl, cleat fcr supporting couducting 

wires for, H. B. Wyman 618,907 

Blectrle light Bunnort, W. 11. Oonneil 618,713 

Electrlclock, J. Mdon 618,667 

Blectrlc machine or motor, dynamo, A. L. RIker.. 618,768 
Blectrlc motors and replacing same, automatic 
device for removing resistance In starting, G. 

H.Wblttlngham 618,906 

Blectrlc switch, W. S. Hill 618,813 

Blectrlc switch, B. Woltmann 618.800 

Blectrlcal lustrum ent table, J. F . Ueh ren 518,788 

Blectrocbemlcal decomposition, method of and 

apparatus for, H. Garmlchael 618,710 

Blectrolytlc cells, diaphragm for, B. A. Le Sueur. 618,786 
Elevators, hydro engine for operating, O. H. Rey- 
nolds 518,700 

llluglne. See Rotary engine. 
Fabric. See Pile fabric. 

Fan, rerHirocatlng, W.W. MeCall 518.862 

Fence,J.G. Qnlnby 618,896 

Fence, Iron T. J. Faries 618.837 

Fence wire carrier and stretoher. W. H.M errltt. . 618,ffn 
Fender. See Car fender. Car wheel fender. 

Fifth wheel, vehicle, B. Carr 618,688 

Fire alarm box, W.H. Klman 61!f,r22 

Firearm sight. F. W. Dobbel 618,734 

Fire escape, F. M. Bender !iK,B!^ 

Fire escape, G. B.Harvey 618.<aa 

FIreescape, portable, J.J. Steur 618,it33 

Fire hose, metal drilling attachment for, J. O. 

VonHofe 618,814 



Railways, dlst Ibatlon system for electric, J. B. 

Ooodhand 618,r8J 

Reclining chairs. Chambers 618,761 

Reflector, gas, T. Olll 618,69^ 

Register. See Gash register. Pocket register, 
ticgulatar. See Chute regulator. Pump regu- 
lator. Speed regulator. 

Boll bolder camera, B. B. Barker - .. 618,8[Q 

Rope grip, A. K. Bvans , 618^ 

notary cutter. H. P. Fairfield 61a,BlT 

Itotary engine, A. ^mpe 618,813 

notary engine. S. P.M. Tasker 616,631 

ilule, T-iquarc, M. R. Jewell 613,Tn 

Ruler, M.R. Jewell 6111,768 

Safety switch, Johnson & Campbell 518,607 

Salt holder for cattle, H. A. Lee 518,810 

Ijamclur for grain, minerals, etc T. Clarkaon 618,913 

Saw handle, A. B. Van Campen - 613,656 



618,T»1 



Saw sharpening machine, F. R. Bauer ,._ 

Sawing blocks from logs, macblnefor, F.L. Day.. 61h.&19 

Scale, postal, I. a McGlehan 616,72S 

Screen. See Window screen. 

Seediag luacblne, G. W. Crosslev er ol 518,835 

Sewing machine Ukn-up, shoe. >L Krtggii 618,911 

Sewing machine work gnldlng device, J. B. 

Oliver 618,623 

Sewing machines, wear^comueu sating device for 

needle bars of , Dodge & Blcliards 518,836 

Shade support, adjustable window, J. M. HolF- 

man 518,737 

Shaft support and thill coupling, combined, W. 

B. Murbafger 618,163 

Shingle bracket, J. W. Flowers 518.338 

Bbnc attachment, C. L,. Weyand 618,682 

Sign staff, O. o. FOKK 61«.7H0 

Slplion, J. A. Camp &18,663 

a tlvlug machine, C, IT. Bftylev MS,r)4 

Slate, school, K, L Lloyd 638,761 

Smelting and refinmg furnace, ore, L. R Bone- 

hlU £18,874 

Snow plow, W.F.Wheeler fila,T4B 

Sou pfpe, J. T. *T. R. Brlen 518.683 

Hoidler's field equipment, G. H. Palmer SUfitB 

Sole and heel plate, J. S. Kllgore 518,923 

Solecnttlngdle, B.R.01bbs 618,698 
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Sole roundliiK macbines, knife bolderfor, A. B. 

Peiry 

Spectacle bow wire or otber articles, m anafor 

f ormiDfF, F. Ecaubert 

Speed rttj^uiator, F. A. Weyher 

Bpoke atta bment for vehicle wbeelB, It. Rastet- 

ter 

Square, adjustable angle, L. K. Bartley 

Squib, miner's, J. R. Powell 

Stamp attacblng macbine, postal, G. F. Lantry.. 

Steam boiler, H. S; Pell 

Steam genera tor. J. E. Dame 

StlrrinK andaeratiiu; apparatus, J. F. Domfeld... 

Stone c&rvInK macblue, A. Zanardo 

Store eerviee apparatns, curred track for.T. B. 

' Barrow 

Stove, gas, L. M. Stone 

Stove or ranee, cooking. J. W.Norton 

Stovepipe fastener, C. Heme 

Straw stacker. W. A. Hinkle 

Straw stacker, A. Vanhouwellng 

Straw stacker, pneumatic, McKatn & Sebnm 

Street sweeper, T. W. Downs 

Stud, sbeet metal, Crittenden & Emery 

Stufflnsr box, L. C. S. Prick 

StirgicaltQatnmient, V. H. Eallman 

8lvltcb. See Electric swltcb. Safety switch. 

Switch and lock movement, A. U. Johnson 

Table. See Game table. 

Tabolatinir system. H. Hollerith ^18,885. 

Tack dlstnbuter, W. O WTieeler 

Tank furnace rHJuuuriitiTcs, R. R. Morrison 

Target, traveling, W. Y. Allen 

Target, vibrating, W. T. AHen 

Telephone system^ U.H. Balsley 

Teleph one transmitter, H. Cottrell 

Telephony , " W. C. Ixickwqpd 

Tbrashing machine. W. N; Springer 

ThrasbinK machine band cutter and feeder, A. 

Weiuple 

Tie. See Bag or fodder tie. 

Tire, bicycle. E. Wrauert 

Tire forging apparatus, I. Hogeland 

Tire, pneumatiCLJ. G. Moomy 5183^, 

tobacco cutter. K- T. Stedman 

Tongue support, G. H. Mill s 

Towing vehicles, electrical device for, T. P.Mini- 

gan : „ 

Toy pifltoK J. Gt)t]Ll 

I'raisk RimdinK ttTiPHratujj, automatic^ M. M. Dixld. 

Transplanter, M. C. &, Vf.E. Whltworth 

Trap. Ret^ Animal trap. 

TrfinscrH, S. Schoenbrun 

Trousers stretcher. M. Latham v 

Tumbler, W.W. Doolittle 

Umbrella bidder and stand. combtDatlon. J. F. 

Bartlett 

Valve controlling mechanism, I. H. Reynolds 

Valve for fluid pressure brake systems, triple, J. 

Boucek 

Valve gear. J. Fielding 

Valve, qu ck-action triple, H. H. Westinghouse. . 

Valve, steam-actuated, J. J. Kwls 

Yapor burner, W. M. I.ockbart 

Vault cover, ventilating, J. Jacobs ,. 

Vehicle brake, J. F. Shepard 

Vehicle running gear, D. A.Foster 

Vehlclewheel. F. A. Finch 

Vehicles, electric operating mechanism for, H E. 

Freedley 

Vessel, G. W. Schermerhom 

Veterinary obstetrical forceps. O. T. Bartholo- 
mew 



618,789 

618,807 
518.799 

5i8,ffir 

618,686 
518,699 
518.612 
518,868 
618.689 
518,665 
&18.640 

51^,909 
518,903 
518,761 
518,692 
518.843 
518,637 
£1^,620 
m71fl 

5is.eoo 

518.721 

518,886 
518,933 

518,851 
518.931 
518,980 
618.773 
518.916 
618,742 
518.706 

618,729 

518,691 
518.815 
518.860 
518,8er 

518,744 

518,673 

5lK,HSa 
61i,7l,'i 
618,657 



518.7?7 
618.760 
618.735 
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ORDINARY RATES. 

Inside Pace, encli iimertioii - - ?3 cents a line 

Bnck Face, encli iiiHei*rioii - - - - iftl.OO n line 

^^T For aome classes of Advertiaements., Special and 
Bioher rates are required. 

The above are charges per airate line— about eight 
words per line. This notice shows the width of , the line, 
and is set. in a^ate type, l^gravings niay head adver- 
tisements at the same rate per agate line, by measure- 
nien t, as t he let tv press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in th9 following week's issue. 



Patent Foot Power Machinery, 

Complete Outfits. 

Wood orMetal workers without steam 
puw€r can Buccessfuily compete with 
tho lurjte Bhops, jjy u^QK oiir New 
L.AIIUR SAVIIVG lUitclijiiRiy, 
latest &Dd most Improved for Practical 
Shop Use, also for Industrial Schools, 
Home Training, etc. Catalogue ^oe, 

Seneca Falls Mfg. Co. 

696 Water Street, Seneca Falls N. T. 

I AT II C 6 i^haporsi. Planers. DriUs, Machine Shop 
LH I nCw^ Outilis.iTiHitLatbeii.TuolHandSupplles. 
Catalogue Free. WiJUARTlAN I.ATEIB CO., 

120 Ctjlvbkt St., Cincinnati, O. 




' Man ufaC 

>pe:cialtie:s & novelties-patented 

[ARTICLES-SMALL OR FINE: MACHINERY. 
St-t^^of--- 0'''^^^^ OTTO KONIGSLOW 
- fc^1''■— '*y M/CW/'GflW ST. CLSViLAND.O. 



518.581 
518.691 



DISPOSAL OF THE GARBAGE AND 

Waste of Cities.— By W. K. Morse. A RtHtement of what, 
during the last two years, hu^ been Hclrled to uur know- 
ledKC on the subject of the diflpnAnL ^jf Rtf.v KarbsvL^ and 
refuse; with special reference to the LiiHptjsjil by tirf^ ol 
the orKanic waste and garbage of the t^iiicsgo I'alr, 
Contained in Scientific a^khica?^ ficl'V^jPHEKT, >t]. 
938. Price 10 cents. To be had at f.hls £>fllcc aud from 
all newsdealers. 




WacoB.mllli, N. MUbank 

Walter fur Invalid bedsteads or chairs, adjusta- 
ble, D. Cook 

Walking stick and lamp, combined, F. Deniger.... 

WatcbcaBe,C. K. Colby 

Watercloset, W. T.FOi 

Water feeder, automatic, C. A. Southwick 

Water wheel, A. J.Gould 

Water wheel, turbine, J. H. Staples 

Wheel, see Fifth wheel. Onin drill press wheel. 
Turbine water wheel. Vehicle wheel. Water 
wheel. 

Wheel, Hobbs & Edwards 

Window screen, G.E. Blaine 

Winker brace, A. C. Clark 

Wood embossing machine, G . Staber 

Work holder, C. B. Blue 

Wrench. See Pipe wrench. 

ZInofrom ores, ^^xtractlng. Ij. Eloz 

Zinc, produdog metallic, i': C. Choate 518,711, 



518,580 
518,848 

518,733 
518.500 
518.713 
518,763 
518,866 
518,599 
518,796 



518.736 
518,660 
518.876 
518,902 
518,750 

518,890 
518,733 



^DoYouROwNruiri:;'! 

A ftlN I Inbi AI' easy, printed rules. 
Money maker and saver. Stamp for 
Rutalo^ue, presses, type, paper, etc^ to 
factory. 
KKUSV-Jjr A CO.. MERIDEN, COJVJV. 



BUY 
TELEPHONES 



That are vood— not 

ence In oost is little. 



cheap thinffs/' The dlller- 

We guarantee our apparatns and 

guarantee our oOBtomerB agaliut loss by patent suits. 

OurffnaraDteeaiidlDfltnmientBare BOTH GOOD. 

WB8TBRN TBLBPHONB CONSTRUCTION CO., 

440 Monadnock Block, Chicago. 

Largett Marvu^aetwersofTdephoTiesiintJu United States. 



TRADE MARKS. 

Ammnxittton, Petera Cartridge Company 

Balm or cosmetic, Lyon UanufacturnR Company. 

Boot« and shoes, leaiher, B. A. C-orbln & Son 

Bicycles, velocipedes, their parts and attach- 
ments, C. B^ dark » 

Catsup, tomato. J. Reltzel & Company 

Cement, builders*. J. W. Palmer Z4,e06to 

Cement, lime, or plaster-of- Paris, Union Cement 

and T^ime Company 

Chocolate creams, caramels, and candies. Darby 

Mannfacturlnf; Company of Baltimore City . . 

Com plasters, nervines, cou«rh mixtures, headache 

powders, and cod liver oil. C. A. Dref s 

Cure, pile. Pyramid Dru Company 

Cutlery, certain-named, Dunham, CarriKan & Hay- 
den Company 

Edibles, certain-named, G. H. Hammond Com- 
pany 

Face powder, H. Tetlow 

Plour, wheat, H. W. Bond 

Flour, wheat, Minkota Milling Company 

Flour, wheat, A. F. Roberts & Ctimpany 

Fruits, dried and preserved, I^ Kobenetetjj 

Ginghams, J. A^ iloam & Son 

Hair, preparation for the, Lyon Manufacturing 

Company .'. 

Hosiery, BarnardLaumner & Putnam Company.... 

Ink erasing fluid, H. H. Collins 

Insect powders, A. Thurmavr 

Knit underwear, Wlnzer & Weckor y 

Lard, Anglo-American PraTision Company.. 24,5Bi, 

Leather dresaing, Jaa. S. Masoo Company 

Liniment, Lyon Manufacturing Company 

Medical compound for purifying the blood, an 
alterativiB and tonic Mara Nora Tonic Com- 
pany... ... 

Moulder's tools, F. A. Downerd 

Moaical instruments, M. Redgrave 

Oils, lubricatlniE, Seneca Oil Works 

Preparation for beautifying the complexion, W. 

A. Hance. 

PreparatloDB, laxative and diuretic. La ViUe 

Laboratory Company 

Remedies, certain named, Springsteen Medicine 

Company.. 

Remedies for throat and Inng diseases, Gilpin, 

Langdon & Companj 

Sarssparllla, cough curn, fills, salve, and worm 

tablets, extract of. C. E, Mclninch 

Shoes, harness, and fine leather, dressing for, Ja^. 

S. Mason (^nmpany 

B^rutJ, maplfl, HIH Sirup Company 

Soap audlotiuuB, toilet. C.R. Cornell 

Starch, Nebraska City Starch Company 

Vobacoo, chewing and smoking, R. J. Reynolds 

Tobacco Company 

Wall paper, cleaning material for, Zizelman & 

Bartlett 

Wine, champagne, Venve Pommery Fils & Com- 
pany 24,Bra. 

Wines and liquors, W.C. Hnschenbeim 



24,609 
2£,S30 
24,&n) 

34.613 
24.577 
24,607 

24.608 

24,575 

24.506 , 
24.597 : 

24.610 I 

24,579' 

24.588 

24.581 

24.582 

24.583 

24,678 

24,5S7 

24.501 
24.568 
24,601 
24,586 
24.569 
24,585 
24.602 
24,502 



24.596 
24,613 
24,611 

24.604 




2i696 

24,5fi9 

24,594 

24,503 

24.603 
24.5^6 
24,687 

24,580 



FOOT POWER LATHES 

For Electrical 

and Experi- 

nental work. 

For Gunsmiths 

Tool Makers. For General 

Machine Shop Work. 

High grad e tools- elegant In design, su erlor In 
coDstructloD. The best foot pnwf r la hes made, 
and quality conside ed the chilliest. Send for 
catalogue and rices, 

W. F. & JNO. BARNES CO. 

1999Baby Street, BOCKf OBD, IIJ^ 
THK INTERNAL WORK OF THE 

Wind.— By M. IV I.mieley. Au >*Uenipt at ii mocbanical 
ejplaiiftT.iurL uL tho pnRnrtnentjn nf the »\^H^ln^^ vZ tilrtia, 
with a dtfltmflfllon ul ihe anbificT {if the; mi^t^hnnlcal fossi- 
bility ol in^Yj budles, whu]jj irnmerECMl In the' air and 
AuetT.ulnecl by tt, helng ifbln tr» mukt; ajt &p.rLHl vE^yaire \u 
any direction, and the Lenfrtb of Trhleh in llmitBd milj hy 
the [Kruurrtfncti of i^.calin. Wit>i fi i^hiiHtnitionfl. Cun- 

tHined in fttHEPTTrPIC AMXILLC^A^- BIT I' I ■ I. K ME NT. Nus- 

946 iin<J 947, i'rtcju 10 nnnta saclj. To be had at thla 
offl<;e and from all nevrs dealer a. 




DESIGNS. 

Billiard table, M. Benslnger 23,221 

Bracket, S. H. Kantell 23,223 

Braid. V.G.Schuck 23,208 

Cabinet JF. G. Shoudy 23.219, 23,220 

Carpet, W. F. Brown..... 23.207 

Cigar bunch, B. Fischer 28.229 

Dish, covered, M. Bedon 23.213 

Finger ring, W.O.Hutchina 23,210 

Qas cock key. B. Lindner 

Me allic flmsbing plate, fi. A. Langenbach 

Monument. W. li. Perry 

Pendl. lead, F. Melntyre 23,211, _ 

Picture frame, L. Von Grave 23,216 to 23,213 

Spoons, etc., bahdle for. C. Osborne 23,209 

Trowfii, Parden, H. Brand 23,236 

Vase. (J. C.Siehert 23^214 

Washstand, table, B. W.Smerson 

Water conductor, 8 . Sllberstein ;. . 




30>000 SOIiD. 

OTTO OAS £KaiN£ WOBKB. 



^325 TECHNICAL SCHOOLS: THEIRPUR- 

*"' pose and Its Accomplishment.— By Prof. R. H. Thurs- 
ton. A paper discu88)nK the imtjortanofj to the peai>lci 
and to thi^ nation of the liitroduntl<jii and perfentSon 
of tecbnicHl education in the United States, and »s de- 
vfjlo^jtiient as a part of a state and national system. 

t:(jntftiMfii1 in SCIBNTIFIC AMBHTCAN StIPPLEMBNT, 

No9. 934 and 935- Price 10 cents each. To be 
bad at this office and from all newsdealers. 



A printed copy of the specification anddrawisgot 
any patent in the foregoing list, or any pat^tt in print 
iBBoed since 18G3, will be furnished from this oiBoefor 
25 cents. In orderlngplease state the name and number 
of the patent desired, and remit to Munn & Coi. 361 
Broadway, New York. 

I'aiiaiiian. parents maynowbeobtalned bythein- 
ventors for any of the inventions n^oaed in ' the f ore- 

loiiiff list, prcivl ded they are nlmph^ at a eoat of *40 each. 

f complicated the cost will be a litllij more. For full 
infftruc^.iorifl addre^a Munn A <>i., 361 Droddway, New 
Yoirk. Other fonlgn pauvni« tnaj alMi be ohtaiud. 



f; 




STETENS PATENT 
COMBINATION GAUGE, No. e 

ScratchandDepth Gawe combined. 
The cut shown this used as a Depth 
Gau^e. Can s.\ao be used as a Surface 
or Stimtch Gauge. 

PriKff, per pair 8Z. UO 

fdoftl liDd IrfiftdRr Spring nivirterflttNCl 

C^llpeTH, And I<'inn JUacninlsta* TnolSi. 

MfW~ lUujttrtiU.^ cnfjiLxfJte frre. 

J. »TEV£N?4 AKmH Ae TOIIJ. CU.. 

P. 0« Bus MO, GhlQopee Falla, MaM. 



NSTRUCTION'^MlilL 

In Architecture. 

Architectural Drawing. 

Plumbing, Heating and VentUatloD, 

Bridge Engineering, 

Railroad Engineering. 

Surveying and Mapping, 

Mechanics. 

Mechanicai Drawing,. 

Mining, 

Bngllsn Branches, and 

ELECTRICITY. 

Diplomas awarded. To b^ln students need only 
know how to read and write. Send for FRBB Circular 
01 information stating the subject you think of studying 
to 'l^he i;orrei<tPondence bchool of iUechanica 
and Industrial HcienceSt 8cranton* Fa> 

4000STUDENTSi 



rARBORUNDUM 




URpeST ABUSIVE JlCHOWN, 

" Pawi ._._.. . _ 

.3NE.F0 



DiAMONO PbWDEfJ, SUaSTITL/TI 
PO WDER,-CRrS rALr Wl 






EMERY AND 
...,.t. N flour; 

HE£LrSLAB*H0NE.FOnM, 



SJL 



Fine Experimental Machine Work. 

D'Arannr <k Littledale, 2M B. 43d St.. New York. 

ZI33G^Z2 T'C3C3X« 

ore often neiitlT ruined by using a grind- 
stone not adai^iled to the work. Our 
quarrle s produce alarge variety of grits 
suitable lor grin dizuc any tool. 

^F" Hay we send -you oiw Oatalogue, 
which ^vUl Qive you some injorrmation'i 
GRAFTON STONE COMPANY, 
No. 80 River Street, Qbapton, Ohio. 

FprtilizPr^ are unprofitable, 

Unlevi they oontsln anfllclent PotaatL. 

Complete fertlhzRrs Hh^iuldflimtain at least, G per cent, 
of Potash. 

Fenillieni for PotJit<jeft, 'i'dbiMx-o, tiYuitft.sJwI Vegeta- 
blCH B^iouid contain from 10 t.c \b ppr uunt. t]f Potftflh. 
To obtain best reaulisuse fe llizera tjontalnlng^^nough 
Potakh Or apply l^ntaHh saltA, suc^h an Mitnatfi of Pcit- 
aeb. Sulphate of I'otabli andKnluit. 1 nHtrutrtivcs pauipb- 
let«an<i Information free. Address, 
Gcrmn-n Kali Wurks^ Benndtr iJldsf., N. Y< CUr, 



PROGRESS OF SCIENTIFIC DIS- 

[jrhvfiry.- By Tjflrrt Kelvin. A tipt.ract. nf t.he proEildcr.r.ifl! 
iidclrf^E^A beforK ths TLi>vk] ^onlety, NfiT. 'A\ IfiSfl. Ci]t;- 
tfl,]ncid in StriTi-VTrn'if; American HrrPLKvtKVT, No- 
OlO- PrluelOcentu. To tm had at tJiis offlfiO and from 
all newKlfiaicru* 



WELIPCBINEHY^I 




AllkindHDfWfUToolA A f ortuTie f *yr 

tl]0 driLJur BorJiig WelLfl or l^rospt't.'tiri^ 

\vit:h Adam4]^itii]{^ C&ti tiLko a core. A 

wn^icitrfiil diHf[>vi:ry of iiftlnif 

^u.t<^r bj ai r . P^:[]nnnilcaltwo- 

Btroko A rleB3fl.n pumping out- 

AuiiORA, III-, Chil"j^(k;i, 
lu-, UjLUjAA^ Tex. 



ARTESIAN WELLS— BY PROF. E. 

G. Smith. A paper on artesian wells as a source of 
water supply. BsRentiat KeoloKical conditions of arte- 
sian wells. Some chemical fentures of artesian well 
supply. Contained in Scientific American Suh- 
PLEMENT, No. 94J. Priee 10 cents. To be had at this 
office and ^om all newsdealers. 



Oil Well Supply Co. 

PITTSBURG, PA. 

Manufacturers of everytbing needed for 

ARTESIAN WELLS 

for either GaB, OW, Water, or Mineral Tests 
Boilers, KTLF^inifjH, Pipe, Cordage, 
DrillinK Tools, etc. muBtrated 
catalogue, y rice futs, and dis- 
count meets on request. 




BAS AND GASOLINE ENGINES. 

2 TO 100 IT 

>^[JliiflleaH, Simple. JksomnnlCBJ, 

niimijlB. 
GiiftTSJituiJd T^we&t 
<TflJH C0MBUinp1:lnn. 
l: ft. to act.ual h. pJ 
17 ft. atll,2£Al-3G. 
1 h. p.- 10-l(3-e.p, 

\nr.. Tif^htii. 
lh.p.-l-200G-e. p.l 

Arf^ lifthtfl. I 
AveratTL^ uost por 
h. p. on Gjia, oii« 
c:r.pt per hour. Average csttst ptir h, p. on Yti" (ianoiln^j, 
cinr-hajf pint, por hour. Wix gaJRmjH (4flJic]]lno— M ft. Gb^b, 
G-RHollnu UHi^cl diroct without (^arijurtstrjr. Atitua.] tjrake 
b. EJ. guarajitend. Wtirkn [juanyKas. For olectrk: H^[htiT:if;j 
it la afi OfJiutately governed as any ptnEim nnf^lnc at Hume 
speed. aolA i^s iiiiAi'. and unciE^r aiitir^lutn guarautcifl. 
Xdaptftttl** to a]] pt]wi'j purpoigCM:i. B3¥~ :i^i^l'l■J(iT ci^c^ti<lT. 

WHITE & M[DDLETON CAS ENCtNE CO-, 
729 to 735 TCr I'^oXt Street, llnltimorr, ^^d. 






POL A It EIjECTHiC. 



The McCONHElL 

ta Proor Filiir!! 

REMOVE MICROBES 

— AND— 

All Kinds of Disease Germs. 

Is a Filter and Cooler Comhined. 
Tbe ice as it melts Is filtered. 

No other gravity filter does this. 

• Tlii Mcconnell Filter Co. 

BUFFAI.O, N. Y. 



CONSULTATION IXVETSTTn'R*! 

AND ADVICE T« iJl VXjJSI iUXtS. 

Krpflrlniflntal work ol everF ^eflnrlntlon. Autcimatit: 

ni^:Mnf.^ry dnnlfDiMl vid bTiill. ^W^ HrticJ Icir cdrftulur. 

MALTBr MB'Q, CO., Brooayn, N, T. 



ALSITE^ SOLDER 

FOR 

ALUMINUIVI. 

Does not disintegrate. The Butt joint can be rolled, 
hammered, or drawn. Full particulars on application. 
ALSITB ALUMINUM CO., 106 Liberty St., New Tork. 



Perfect Newspaper File 

Thi^ Koch Pattrat File, frir pr«aervimr Jiowspaperp, Ma^- 
axiiien, and Paniphleis, has beeit ret;ui]lly tjintroyecl and 
price rtciiiced. Suhatsrlbera to the Hci^^NTific Amthi- 
CAK and S^3J>;^■i■lFl(:: Atherican H^'TPLEMEXT tsan be 
supplied for the low priue of 11.5(1 by joaSl, ^jt 11.35 at the 
omue of thlH paper. H^avv bo&rd aiiileB: InBdlptloa 
"BGIEyTIFICfAMTIlUCAK^' in gill. Neoessary for 
every one who wlahoa to preaerye the paper* Afldrons 
MUNN lit. <~^CI., J^ubH Fibers StuKNTTinr AhtiTRfCAV 





# BULL'S-EYE 

^t^' THE NEW KIND OF CAIHERA. 

Illustrated in SCIXNTnnc AMKBIOAN, March SlBt, p. 197 
LIGHT PROOF FILM GARTRIDGES. 

NO DARK ROOM REQUIRED. 

Best and Most Practical Cament in the World tegard- 

lessof price. Prices. $8 to $15. 

MW Send for Description, with Sample of Work, 

Boston damera Hfg. Oo., 382 Tremont St., Boston, Kass. 



PATENTED NOVELTIES 

I We want thn Nnw Yort City AffOTiey far Vatentc^l NoT- 
eltleu of uiufit. W{>u]d iindertabn th» manufac^turc of a 
I good flpnclalt.y. on royaltT. 

CITKIIAN JIHO^., 13ar> TlToadway. New York. 



ly^O^OT^ 



BAS ENGINES & VENTILATING FANS 



The. best Motor In theworld for drtrlnif all khidB of 
lififhi mHChlnnry, nciiaeleoa, noati uampact; invaluabln 
f{}r hlowlnff churtih ornti^a, running printing prptweH, 
floffee milJHi viMitllAtinEr farig, ice cream freezera^ nie*! 
clioppers, etc lo use tD*3 w^irld otct, and reoonunendtid 
hy watflT compAQles everywhHre. AddreaH for c:!rcnlar, 
HacrUnie Water lUotor Cn., Newark, N* J.i U.S.A., 

MATCH *MAGHINERT. 

Latest lmuroT"3£l- Complete plants famished. JOS. C. ■ 
I>nN:NKLLy> 1309 Button wood Street, Philadelphia, Pa. 



OTTO" 

618 m emmi 

ENGINES. 

Mtol001i.p. Can 
be used In cities or 
In oountrylndepen- 
dent of gas works 
gas macbines. 
Boiler, 
No DaDKer, 

No Enslneer. 
FEILADELFHIA. 



ALLOYS.— A SERIES OF LECTURES 

devoted to a consideration of the investigations to 
which alloys have been subjected during the last five i 
Tears. The lifrht that h'ks been thrown on the particular 
grouping of Hssociated metals. The now alloys that have 
been discovered, and tliat possess great scientific in- 
terest as well as Indust.rlal value. Descri tlon of the 
various appliances (many of them new) used in the in- 
vestlftHtton of alloys and the method of using them. 
Ktfects of molecular movement tnsolid metal and alloys. 
Bffectof preHsure on the molecular change in fusible 
metal. The protound change produced in the properties 
of metals by alloying them. With 20 illustrations. Cao- 
tained in scientific amekican Supplement, Noa 
941< 942, 943- 944, 945,946. 947 and 948. 
Price 10 cents each. To be had at this office and from 
all newsdealers. 



Fourteenth Edition of 

Experimental Science 



^^^^^^^^^^ 



ARMSTRONG'S » PIPE «THREADIN6 

— AND— 

CUTTING-OFF MACHINES 

Both Hand and Power. 

Siies 1 toff inches. 
"Water, Gas, and Steam Pit- 
t4irH' TooI.Ik Hinged Pipe Vises, 
Pipe (Jnttnm. Stocks aTi4 Dies I 
vnivi^sal'iv acknnivlfdged to be ; 
IWK HKBT, t^~Sendfoi' catalog^ . 
ArmscrooQ IHfg. To., 

Bridgeport, Conn. ', 




% 



IF YOU HAVE ANY SMALL ARTICLES: 

I in Brass or Iron that you want manufactured | 
in quantities, write to The Jones Bros. Elec- \ 
TRIG Co., 28-30-32 West Court St., Cin'ti, O. 1 

lOE-HOUSE AND COLD ROOM.— BY 

R. G. Hatfield. With directions for construction. Four 
en^rsTtngs. Contained in Scientific Ahkrican Sttp- 
PLBMENT. No. '!!>. Price 10 cents. To be bad at this 
office and from all newsdealers. 




RBVISBD AND ENliA G£!D.: 
120 Pasres and 110 Superb Cuts added. 

Juflt the tiling lor a preseiit tor aiiy man, woman, 
i^tuilunt^ tpanhcT^ or any otir interetjtcd In (MrtRuco. 

Tn the nnw matter csmtjiiiiecl in the Iftfjt edititm will hn 
found the Scientific TJiia of the; Phomjpraph, the curJcius 
optical] llluatOTi known aa the AjiorthrjRciorip, logetlinr 
with other nnw and intortfsting Optftail lllufllons, the 
(Optical Projetition t]f Opauuc; Objects, new eiperfmentH 
lu Projcirticn, TrSdnscent GJaaa^ acmt? points in Photti- 
graphy, including Ifand Camc^ruM, CiniJ t^amrrflji, etc.; 
BytiteuiB ol Ifllectrliial [JlHtrihution, Bltjctrli^^l tJr« J'^'ind- 
or, Fleclrlcal Rof^tter^ E^tjctric; drLmeg, How to Color 
Ijntfltn SlidML Study of tbr> Staire, and a ^rt^t. deal of 
fithnr m3w mattor which will prove of interE^at to scien- 
tific! readers. 

U40 pageis, TS3 fine c^itEj^ HuhEjtantlally and beautifully 

bound, Pnce In cloth, by nmll, St^* ilalf morocoo^ $jil 

iW^Send fifT Ul-n^trrttidciTCuhir. 

MUNN & CO., Publishers, 

Office of the SCIENTIFIC AMERICAN, 

3«I BKUADWAYt NKWTORK. 



1894 SCIENTIFIC AMERICAN, INC. 



May 5, 1894.] 
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founded bv Mathew Carey, 1785, 

HENRY CAREY~BAIRD & CO., 

Industrial Publishers, BooKSELiiERS & Importers 
8111 Walnnt Hu, Philadelphia, Pa.. V. 8. A. 

^^Our new and flevlsed Catalopne of Practical and 
Sclentitlc Boobs. 88 pages. 8vo, and our other Catalogues 
and Circulars, tbe wbole coveriDE every branch ol Sci- 
ence applied to the Arts, sent free and free of postaire 
to any one In any part of the world who will furnish his 
address. 



WBBSTMR'S 

INTMRNA TIONAL 



Neiofrom 
Cover to Cover, 




DICTIONARY 



BunoeBsor of ttiQ 

A Dictionary of 

Mnfiiish, 
GeogTSpby, 
Bloerapfiy, 

fictios, Jitc. 



A Grand Educator 

Atarenst or ths Times 

A Ubrarj In Itself 

Bob. Dl 3. Brewer, 

Justice of tbe TT. 8. 
Hapreme Oourt. writes: 
I commend it to all as 

Tbe One Great Standard A nthorHy. 

Pntilldied X>y 
G. & C. MEBRIAM CO., 8PBlJl«Fiai.D,MASa.,0.8jl.. 

ll9~For Rale by all Booksellers. Seud to tbe Piil>- 
llfltiersf orfree Proapectns. 

1^ Do Dot bur reprints of ancient editions. 




American Plumbing 

I 11 r atjfiiei> nKviLL, " 
For Master PI umber H^ A rc^t- 
tectfl^ BnUdora, ApiJrentiei^j^ 
and HoueeholilffTs. Thin 
wOrttnUB hciw t^i matff JcilntJH 
ol nil kinds, l^ow to make 
Traps, hciw ta niatff RrradJH, 
how til Hat rittnTKB. hoTr to 
OTovKlefor YarrJiiif Hnadtif 
WattT, hiiw til nan PlptJHt 
Low toarranKe VeuLa^^owto 
Unci Defff^itH, h^iw to iDHtc 
Kei^iairb, Tiow to Teat I'luinl}- 
li^ TfVorfc, liawB and Rules 
p<iTRriLlmz Plumbing, Fiirm 
cif SpuuitlCitions etc., utc:. 
225 piffeB, IS8 UluHtratJonift, 
larKel^tDa^f^lfith. lUufttrated, 
PrioPiPwitpuidj St^.OU. 
EXCELSliiit PUR-JlOCSli: 
OT A 3S Bfletnum St., K. Y, 




)K THE "MUNSON" TYPEWRITER. )K 

This machine is an "evolution,*' the outgrowth of years of experience and the 

hest results of scientific work. Its principles appeal at once to the 

educated m«cbaiiic. It ia Liglit, email. Compact, 

busily operated, with liniversnl Key Bonrd. 

INTERCHANGEABIfE STSEL TTPE WHEEL, 
darable and easily kept Inorder. 30 ):£(«, flO^lLmotBrt- Weight, with carry- 
inK case, 16 pounds. Special wheels for ^Bteent latumaseg. 

Highest MedfU Awarded, Worlds JTair, Chicago, 1BSS. Send for circular to 

The Munson Typewriter Co., 162 S. La Salle Street, Chicago. III., U. S. A. 



BREAD MAKING. —AN ESSAY BY 

W. T. Callard. read at the annual examination in bread 
making, held by the National Association of British 
Master Bakers and CoDfectioners. A paper of value to 
bakers as well as to housekeepers. Contained in Scikn- 
TiFic American Supplemknt. No. 949. Price 10 
cents. To be had at this office and from all newsdealers. 



DEAFNESS 



and HEAD NOI8E8 relieved by using 
Wilson's Common iSense Ear Drama 

New scientific invention, entirely different 
in construction froib all other devices- As- 
sist the deaf when all other devices fail, 
and where medical skill has given norelief. 
They are safe, comfortable, and invisible; 
have no wire or stri ng at tachment. » rite 
for pamphlet. fW~ Mention this paper. 

WILSON EAR JlRUM UVG. CO., 

liOUISTILLB, KT. 




Dnm in position. 



SCIENTIFIC AMERICAN DYNAMO. 

Description of a plain shunt-wound dynamo of simple 
construction, capable of supplying a current of from 60 
to 76110-volt incandescent lamps, or of being used as a 
5h.p motor. Thla machine was conBtructed especially 
for wie benefit of theread era of the Scievtiiic A-merican, 
by Mr. W. 8. Bishop, of New Haven, Conn. It is de- 
algneO to meet the wants of mechanics and amateurs 
^o desire to construct a simple dynamo for ttaelr own 
use, but who do not e*re to enter into the subject scien- 
tifically. With 24 illustrations. Contained in rtciENTlPic 
AMEBlc'AN r>uppi.EMKNT,No. 865. PricclO ccuts. To 
be had at this office and i^om all newsdealers. 



A M ERICA N )f^A TCHES. 



OIL FUET^ FOR J^OTLERS. -^ DB- 

scription of tbe assemblage of the wuter tube, oil-fired 
boilers, which supplied tbe motive power for the Chi- 
cago Uxposltion, and which were the greatest in num- 
ber and operating power eve r before coll eoted Id on e lo- 
cality. With 2 illustrations. Contained in Scientific 
AMKRiCAK SUPPLEMENT, No. 937. Price 10 cents. 
To be had at this office and from all newsdealers. 

Kzf?^ Patent Medicated HairCloth Lined 
HAKNEHfS PAD for sore 
backs and necks on horses. 
A sure cure. An absolute 
preventive. GEO. E. ELY 
& CO., Roc^STKR, N. T. 





Br I I TCI CDUnilCfi Receivers, Transmit- 
DCLL I CLCrnUHCv ter8,BeU8. wire, ana 
all supplies for complete equipment of Telephone and 
^L^iBgrapb lines. Send for fiegcvifitivc: pricf {iftt^alsri Trfe- 
tfrap^ M^^n^taland Catalogue FHKt:. J. H, BtTNJiliLL 
h Co., 76 COBTLANDT STREET, NEW TOBK. 




VANDUZEN^TrPUMP 

THE BUT IK THE wet LI. 
Pumps Any Kind of Liquid, 

AlT&Ti in Order, .evar Glo^i nar 
frfiiei. ETCiyPmnpOutr antetA. 

-lo size:e(. 

300 to 13000 Gillani par Msur. 
Coit 97 tDyT5aafih. Addreis 

THEVANDUZEK&TIFTGO., 

Kl to 1Q« £. fiBtfiti St., Ciniiniuiti, 0. 



ELECTRICAL SUPPLIES 

at low prices. Send for price list. SOUTHERN BNQl- 
NBBRINQ CO., Manuf g Electricians, Louisville, Ky. , 



THE COPYING PAD.-HOW TO MAKE 

and how to use; with an engraving. Practical directions 
how to prepare the gelatine pad, and also the aniline Ink 
by which the copies are made, how to appJy the written 
letter to the pad, how to take off copies of. the letter^ 
Containedin Scientific American SuppLmiBNT, Na 
438. Price lOcents. For sale at this office and by ^1 
newsdealers in all parts of the country. 



The Most Usefal Tool in any 8hop H cHie 

RIVETT LAtHE 

MAI>B BT 

'FANEUIL WATCH TOOL CO. 

BRI«H-l'ON» 
BOSTON. MASS.» V. S. A. 
Anybody interested, write 
for particulars. 
TTie Highest Awardat the TTorkTs OoVwrnhxan BxpositUytu 




These cuts represent two wonderful American Products. 
Waterbary iv outdonejfts thesd Watcben keep perfect time, 
wllllaetas long asany watch,'are easily repaired, wlndqnick- 
ly and are the ClieapMt in the WORLD. Not Pivnch, German 
orawisa.butAMEBHJAN. SlgnedQU&IUll TEBofAccoracyetc. 
with each, covering OKETEAB. ' We are responsible, and oar 
Watchesarebackeaby$s,ooo,(>oo;LookaB ap. 800,ooo Watches 
sold to date; Present sales over-l,ooo dally. DB8CBIPTION.:- 
Amerlcan Lever Movemen t, Quick Train, s.4 Plate, Regular 18 
size, Plain or Kngiaved Case, Solid Oilt or Nickel, Roman or 
Arable Dial. Begolar Stem Wind, t2.oo post-paid; S for 96.00. 
Inside Stem Wind tl.fiO pout paid; 3 for t«.oa EnUre Satls- 
toctlon Oaarsnteed. Handsome Chain Included Ifyou mention 
paper. IN QERSOLL * BRO. ^ 05 CORTLANDT ST., N. V. CITY 



EAT BICYCLES 






Without CharBB. 

^A.W.GUMP 
&C0., 

Ihiytoii, 0. 1 
/will send you a ' 

___ llutof newfind ' 

second-luiid Btcrcle^~RHGwiTi^ a Etavint^ &f ' 
frf>mt20.00to#fiO.W, or for 10 cents tht-y win 
HCTiti you a Oindy Bicyrle STnifiJjjarfjurv, good 
to i^flt but hettcr to hfttig In yriur windnw. 



<SCHE IS DEADg 



Tc 1]3h om Intern t. w^n d««]i in Aias &Bd AmmntutUiii. ar vbo *}iHwti« HilLi 
riUDl, or Slut Gun tud bu Aol t «rpT of IT^K.^Ir BAM> BOOE, Nh^^j^ 

ALrVJ^KXt Hfld Tiir QUE tut: K Id ill cnnXLilni. Ho^ itimpd Tdl pUtur. 
JJIEAL Mtf]}. CO.* Drtivprtl^. fijew Haven, Ct.. 1\ >*. A, 




U LD NG DESIGNS. 



SEND 25 CENTS (Postal Note or 
silver) for new book of 30 Popular 
iPlans from " Houses and Cottages." 
|How to build right and economicaL 
D. HOPKINS, Archt* Grtnd Rapidt.MJCh. 



Adjustable Band Fasteners 




^"^TANKSfi^* 



The Bent 



L 

NHS 
□ the World. 



RATES ROCK & ORE BREAKER 



Caficitj If to 200 ton pec hw. 



^a ^H^^V Has produced more ballast, road 
^K JHPi^L metal, and broken more ore thao 
^r ^BdiV All other Breake s combined. 

■ ^H^H Builders of Hich Grade Mining 

■ ^A^^^^B Machinery. Klng-Darra«h Con- 
V^^a^^^HH centrator. Connersrllle Blowers. 

^^^■^^^^^^L send for Catalogues. 

I^S^^^n GATES IRON WORKS, 
^^^^^^^■y .■SOC!!*o.Clliilnn St., Chicaed 
136 C, Liberty St. N.7, 237 C. Frank)! n St., Boston, Mass 

LABORATORY OF Dr. L K. ROHM, 

Electrical and Chemical Expert. Tests and ex- 
periments made for Inventors, incandescent lamp <x|>«r- 
xraefnts a specialty. SI Nasaan 8^treet* New York. 



^jm 

^^^K 



Here you are I A five Ampere- 
bonr Btorage Battery In oard 
rubber cell, anywhere In U. 8. 
for 50c, Complete Electric 
Bell Outfits for «•■*. Outfit 
must be sent by express. F- L. 
aark & Co., Qi Dearborn St., 
Chicago, HI. 



TOLNEY W. MASON & CO. 

FRICTION PDLLEYS, CLDTCHES, EDIl ELEVATORS 



PROVIDENCE, R. I. 




^Witcbuui'a InproTftd Time DeTectar 

twltbl^or^ KpySn with 
Bafety I^ockatt^ch' 
mcnt. Piitontifd 
lft7& fi-T. Myinven- 
k tiouQ. tind \rJ]l Eiue 
1 r1 1 CO ti rern a Ficl ling 
J or UEiLn^ \hv. i^af ety 
I 1ai ck HtttLuhm if nt, 
^acirurdiJKf t[j J>e- 
cialou of Circuit 
Court, of U. B- for 
H. iJ. nf K. Y. 
_ Send fur circulnrfl tt} 

lMTiAUiiT!H,20fi Broadway, Nbw Vork. P.O. Box 2ffi'6. 



Chain <ts° ' 

I B it 



BELTING of Various Styles, ELEVATORS, CONVEYORS, 

COAIi MINIIilG and HANDIilNG MACHINERY. 

The JEFFREY MANUFACTURING CO., COLUMBUS, O. 

r" Send /or "93" Oatalouu* "O." Branches: Chioaqo— Naw Tobk. 



A 



o 



o 



Mnuoi^ TAUNS & To., Soltollortt 
of FateDto, T^ve had nearly fifty 
yearfl^ continuoujH ffxpif riff nee. Any 
imc may Quickly aHCKfrtain^ froa, 
Whether au Invention probably Is 
wtoiitablabrwrltiTij; toMuim^Co. 
" p oi m n iinl cagona At.rk:^iy oonflden- 
_tlal. A iian^twtjk of uHtentu and 
"how to obtain tbem Bent £re«, 

PATENTS 

taken through Munn & Go. receive 
spedal notlCBiin the Seientitc Amrr. 
icon. This splendid weekly paper, 
elegantlj llustrated, has the largest 
^^ulatlcm of any scientific work. 
IS a year. Specimen coitlenfree. 
Address MUNN ft CO., 
Neir, 7ork, 36T Broadway. 



o 



Ur A IJTrn-Bome one witli capltul tc) patent and In- 
fff nil I LU frodiice ayalnatile liiveTitiun on Carp*^ii- 

ters' Planes. Willgivehatf Interest in patont. For jjar- 
ticulara, address W.E. WiUiamB, Ft. Townjjtfnd, Wasij. 



PATENTS for sale of tbe Vassar BurKlar Alftnn. 
Seven mechanical and one electrical. Tbe protection 
is efficient, durable, and inexpensive. Testimonialfrf ur- 
nished. Address li. A. Fellows, Trustee, Madison, ?^.J. 



TrytTiem and you will Devertouild 
atank wlth^mtiiBlnj? thin fastffnffr 
'We make a Hoocialty of WasbtDp- 
tflii Yir aud LonlHlana Cypreaa 
TankB. For circularb and prloea 

The WiNSHIP MFG. CO. 

Tor Statu und Hutod ^creets, IIAUINE, TVI^. 

ELECTRO MOTOR. SIMPLE, HOW TO 

make. ByG-M. Hopkins.— Description of a small electro 
motor devlfied and constructed witb a view to assistiDfr 
amateurs to make a motor wnlcb miffbt be driven witn 
advantage by a current derived frum a battery, and 
which would have sutficien:. power to operate a foot 
latbeor any machine requirlnft not overone man power, 
witb 11 figures Contained in tjCiKNTiPir AUEitirAN 
Suppi/tcMKNT. No. #»4l . J'rice 10 cents. To be had at 
UilfrolUce and from all newsdealers. 



Murray's Pat- 
en t Rotating 
Fans are inval- 
uable for Res- 
taurants, H o- 
tels, Meat Mar- 
kets, Saloons, 
Lunch Coun- 
ters, Groceries, 
Bakeries, Con- 
fectioneries, 
and in fact all 
places troubled 
•with keat or 
^tes.— The only 
perfect Fan 
made that can 
be driven at 
any Bpettl with- 
out rtiaturbinj^ 
the belt. 
Send for circular, 



KEEPcaOL 

MO FLIES. 



Prices, from S8 to 835. 
Backus Water Motor Co., Newark 



to 

N. J 



Parsons Horological Institute. 

earn the Watch Trade 



Jearr 



Engraving and Jewelry Work. 



PARSONS, IDE & CO, ^- CirctMr free. 

302 Bradley Ave., PEORIA, ILL. 




.tsspij 



o 



JUST PUBLISHED. 




By Richard A. Proctor, F.R.A.S. 

* * * 

A series of twelve elegantly printed Maps of the 
Heavens, one for every month in the year. Specially 
prepared foruse in North America. With descriptions 
accompanying each map, giving the names of the prin- 
cipal stars and constellations, showing their relative 
positions at given hours and days of the month. 

A most beautiful and convenient work, specially 
adapted for the use of those who desire to acquire 
a general knowledge of the starry realms. 

To which is added a description of the method of 
preparing and using artificial luminous stars as an aid 
Id fixing in the mind the names and places of the 
various stars and constellations, by Alfred E. Beach. 

Altogether this is one of the most popular,. useful 
azMl valuable works of the kindever published. . 

One quarto volume, elegantly bound in cloth. ^Mee 
S2.50, postpaid. 

MTJNIsr dc CO., Pu blisters, 

361 Broadway, New Tork. 



A TAILOR-MADE SUI T, 
FOR $10.00 



We'll make to 
your meftftUT-e a 
irock or Sack 
Suit of Strictly 
All Wool Serge 
equal to any local tailor's $18.00 suit for lie. 
Expretis charges' prepaid. Other Siiili 
just as cheap. We Save 60 per cent by buying 
big lots of material from makisrs— t)i»t ac- 
counti for if. Send for samples of cloth and 
full partlcultira— free. 
LDU IS VEHON, Tailor, X 103 Adamt St., Chicago. 



THE SIMPLEX TYPEWRITER 

UARANTEED 

doafl croud work 
ui OUT blgh priced 
mac^nljie. '^pecla^- 
|l7 adaptocl for luie 
In prirate oorte- 
fipdiKleiice. Soni 
^Tmall orexpfraia 
prepaitlonrfMMiitit 

of t^.^s. In hAD^Kime 

irijnnt tM«, ^'k- enr* 

Ail[jTfiBsSJiiiiipleiT7I!awrlterCo.,a8 E.13th Wt., JSewYorlt 



High Grade Oni,t. Warranted. CoDttact- 
ora desiring a trustworthy Jack Screw, ad- 
dress IltTM8XT&Co.,Ltd.,Seneca FallB,N.7. 



THE LINK- BELT COMPANIES, 
PHILADELPHIA. KEW TOEK. OHiaAGO. 
Orleinatora of the best practice in the use 
of Link-Belting^ of standard designs. 

Ewart Link-Betting (31 regular sizes). ' 

■ ^rocket Wheels, Rope Transmissions, 

'■: Fihre-Giaphite Self-Lubri- 
cant Journal Bearings. 

i Machinery for elevating and j 
conveying any material. 

Philadelphia address, '20^0 Huntlne Park At. 





Model & ExperimeRtal Work. 

Advloc andl^eofinot charged for. flantl fijr partitraaB] 
[;AKIIAin At SDN, £6 John Rtreift, ll^i^w Yobx 



AbHOlnte 
aeerecy. 



DEAF 



NESS & HEAD NOISES CURED 

b7lNVUIBI.E Tibnbr Cudilain. R.n htlped 



man to Rood U C A D Ing t>uB .11 other derlcM 
oombbied. Wblapcrt nCHnd. Halp eua m aliMM help 
a. F. Hloeox o°l7 . 85S-S-BNr>7, N.T . Bookof imuft FREE 



$^ 



Tbe Dooble Acting Bams open the valTes aa 
well as shut them off with tlie power of the 



water. No atopplng. 
a 4. A. HODQKINI 



8 * CO., Mailtaro, N. H 



Study Electricity at Home 

by our correspondence method. Terms low. Experi- 
ments. r;irculara f ree. SdentlflcMachln st, Clevel*a, O. 




WOODEN TANKS. 

For Railroads, Mills and Manufactories. 

Builders of steel Towers and Tank s. 

La. Red Cypress Wood Tanks a speoialty. 

W. E, CAIjDWELL CO,, 

a 7 K Main Btreet, Louisville, Ky, 

Best and cheapest food known. Warranted 



A New and Valuable Book. 









RAILWAY 4 STEAM F ITTERS gUPPUES 



tf] double 

WEIiSTEll 



reduction. Oe t circular s. 
HNCTH, Cazenovia, N. r. 



Bae's Little Giant Injector. 

Screw Jacks, Portable Forges & Blowers. 
JOHN «>. UKQIIHART. 46CortlandtSt., N. T. 



FIREPROOF FLOORING.— DESCRIP- 

tion of the various systems of fireproof tinorinir em- 
ployed in Europe and the United States. With 7!! illus- 
trations. Contained in Scikniipic Ambbtcan SupPiiS- 
MENT. No. 947. Price 10 cents. To be had at this 
office and from all newsdealers. 



EGGS. 
Patent Electric 

VISE. 

What 1 s claimed, 1 s time 

saving uoturulngfif hiLU- 

dle to tirJni? Ibwh t.o the work, 

simply one sliding movement. ' 

The screw and nut Is not use 1-10 as much as the 

old way, consequently will be that much less wear. 

— MAJfUFACTUBED BT— , 

Capital Machine Tool Co.» Anbnrn» N. T. ^ 




'""Mi^cg^ mi 



13,500 Receipts* 708 Pages. Price $5. 

j Bound in Sheep, $6* Hcif^Morocco, $6*50. 

J This bpleTidld work contains a careful compilation of 
the most useful Receipts and Replies ^lvt:n in the Notes 
and QucrJesof ci^irr^pc ladffnts aa iiubnubEfd. in the Sci- 
eniifit: Ainei-ican ffurintf tbe pastflfty j-eats: together 
with many valuable and important additions. 

Ovei- Twelve Thousand selected ItoycipJ.p are 
here collected; nearly cjverv branch of the ii.Htsful arts 
being represented. It is by iju the most comprehensive 
volume of the kind ever placed before the public. 



rniiXON FOUNDRY ANB MACHINE WORKS 

21 FURMAN STREET (nexr FtM.TON Ferry). BROOKLYN, K.y. 

. - FINE MACHIKERY IRON CASTINGS - - 
Tool and Pattern Mafcinc, Keneral iHachinlatf), Hie, Preesi nnd tntcTofaanEeB.bleWoTki Plain 

and OrnamenlalJapannins. Sewlna: Machine Needlea (B N WDraud). 
Telephone, Brooklyn 1*13. K. 5. WILLCOX. 



BIT 



Bores 8MOOTH, KOItND, OVAL, and ^QCAKE HOLK8. MnrtlHiuK Cort- BnxeH, 

^etc. Invaluable to Carpenters, Cabinet add PattemMakers. HlKb- 
eat Award. Send $8.00 for Set (1^ to 11-8). in neat case, or fiOc. 7or 
sample Btt, nutUed tree with Illuafcrated liBt. 
BRIDGEPORT GUN lnr^eMB^T CU., 315 BroadwaT, New York. 



The work may be regarded as the product of the stud- 
ies and practical experience of the ablest chemists and 
workers in all purtH of the worl d; the information given 
helng of tbe h\^hp.9it value, arranged and condensed In 
ccHmsefonn umvenleut for ready use. 

Almost every inquiry that can be thought of. relating 
to formulEB used in the various' manufacturing indus- 
tries, will here be found answered. . 

Instructions for working many different -processes in 
the artsare given. 

Those who are engaged In any Irancb of Indnstry 
yrobabl y will find lu this b ook much tb at is of practical 
value in their respective callings. 

Those who are in search of indepenilent business or 
) employment, relating to tbe home manufactoreof sam- 
, pie articles, will find in it hundreds of mosteEC^ent 
suggestions. 

^^r SeruJ /or Descrivlive Circular. 

MUNN & CO., Publishers, 
SCIENTIFIC AMERICAN OFFICE, 

361 Broadways New York* 



1894 SCIENTIFIC AMERICAN, INC. 
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ORDINARY RATES. 

inside Pav^v each insertion, - 75ceiitB a line 
Back Pace) eacb in Bertion* - - Sl.OOallne 

tW I^ tome cUuM£s of AdvertisemenU, Svtcial and 
Higher rates are required. 

The aliove are chamea per agate line — about eleht 
words per line;. This notice shows the width of the luic, 
and is set In antn type. RnprraTliUifa may head adTer- 
tisementa at tna BumG ntu per iwHto line, by meaaure- 
ment, as the letter pretia AdTflrtlftements must be 
received at I^nbtlcatiOTi OflSoe bb eajlr a& Tbxiraday 
mornlnff to appear ^ the followinK week's Isane. 



The Victor 
Pneumatic Tire. 

. . Is the iuf}st resilient tire made. This has been 
pmved by practica tes son the Victor Resiliometer — 
the only machine ever invented for testing the resil- 
iency of tires. 

At the New York cycle show, 1894, no other tire 
registered as many bounds as the Victor P eumatic 
Tire. 




VICTOR RESIUOHETKR. 



The prOoJ of the puciJiasis in the eating, not in 
d»ewing the strings. WJi^rrver tested, Victor l3i[:yc!« 
easily prove themselves the leaders, 
hy notride the best f 



OVERMAN WHEEL CO. 

BOSTON. PHILADELPHIA. DETROIT. 

HEW YORK. CHICAGO. DENVER. 

. . SAN FRANCISCO. 



COLD FORGED FKODUGT. 

Forged Wood Screw 

Patented Ha7 10, July 19, U87: Oct. 89, U89 ; 
Aug. 19, Oct. 21. 1890: Apri 1 May U. 18S1; 
Jnly 19, 1892. 
Its A dTaiita ves are : 

1. StrODRer than a oommon ecrew. 

2. Uniform and wide Blot. 
1 Beguiles the nse of hut one bit in hard 

vood. 
i. iBsffted rail fir 

6. Baperior holding power. 
T. The BCrew being Cold Foreed. Inatead 
of Vat, leaves on ita entire sarfaoe a 
metallio skin. 
* 1^ Send for samples to 

AMERICAN SCREW CO. 

PROVIDENCE, R. I. 



T5W»m^ BiiFlNETOOlSiMinwsHop. 
''u.tISSIS' C.H.BESLY& CO. 

CHICAGO, IIA.U.S.A.— 




MECHANICS 

Cu hi(B Ckan WhHe Kandt 
BY USING HEBB SOAP. 

fiEmoTH Dlri wai Ur«>Ht, EffE;[]ta.UT 
.nd qnlciklT fe.B^i Hir. itlna. Un- 
iarp»i.<d Sir ToUflt Uh. ^^i ^^ 
HKU toi fun .lu ^mka by suit, 

HEBE SOAP CO. 





The 

American 

Bell Telephone | 

Company, 

125 Milk Street, 
Boston, Mass. 

This Company owns Letters- 
Patent No. 463,569, granted 
te Emile Berliner Novem- 
ber 17, 1891, for a combined 
Telegraph and Telephone, 
and controls Letters-Patent 
No. 474,231, granted to 
Thomas A. Edison May 3, 
1892, for a Speaking Tele- 
graph, which Patents cover 
fundamental inventions and 
embrace all forms of micro- 
phone transmitters and of 
carbon telephones. 



LOVELL DIAMOND CYCLES 

HI6HEST 6RADE. FULLY WARRANTED; 

-^^^^''^ou^ft ov GtvfV%. 
JOHN P. LOVELL ARMS GO. 

Manufacturers, BOSTON, MASS. 

LUthl Bijiidjitor, WcifthtaS lbs., IMno 8113, J"npniar Prteat OirtoJoiru* JV«. Aomsti WanUX 





WATER MOTOR, $5 



SOLCIANO'S LITTLE GIANT 
WILL BUN TOUB 

SEWING MACHINE 

and other lAght Machinery. 

A week's worn tiont in a Oav. 

No Pl vmbing l U^ired. 

No. 1. 5-Jii. wheel, ft.'} 

Pfjffnted AvriJ^r^^Mm. " 3, iS^ln. " 15 

tW~ Wrltn fuT (le&cHp- I Steam Botary HOtor No. 3; 50 
tlTfi circular:]. I Delivered free on receipt nf -pric^ 



GAS IRON. S3 



Does the irork of alx< 
Costs 6c. a day to heftt. 
No extra flxmres required 
Finely nickel plated. 

Deliveredfree on receipt oSvrice. 
Send for deacriptive circiilara. 
THE BOLCIANO 

WATER MOTOR CO., 
416 Water %t., Baltlmorc.Hd. 

Wholesale and Retail. 

BolKiano's Perfection Oas Iron. i>iii,eTit applitxl lur, IHM. 





ALLS 



for MACBIlfEBT 
JOUBXALS and BI- 
CYCLES a specialty. 
■ ■ Balls from M" to 3" dlam. In stock 
■# ^ailB of Anv Material or Size made 
to order. Aeoaraoy of sphere, sise 
and uniformity of Btreneth ipiar. 
anteed. ^" Write JorPHcet. 

Also mannfactoren of Automa- 
tic Screw Machines for Sewing 
Machines, Blcydes, etc. 

Cleveland Machine Screw Co. 

133 t2d Atc Cieveland, O. 



PatiitROCK EMERY MILL STOHES. 



Next to 




BlBde to 
ntill7 

UQlFrtms 

without 
dtuige. 




Model 37 



Coliuiiiinbia, 

Price, $150. 

This beautiful machine marlcs the 
extreme limit to which regular bi- 
cycle construction has thus far 
gone, in lightness combined with, 
strength and durability. It is a 
semi-racer, built for track work, 
and for road racing under reason- 
able conditions, but it will afford 
the highest satisfaction as a reg- 
ular mount for light and careful 
riders who are willing to do with- 
out brake and coasters. Weight 
with wood rims, 2i}i ponnda. 

POPJS MFG. CO., 
Boston, New York, Chicago, HartfcmL 

Call on any of onr sgeKts and get a 
Colnmbia catalosae free, orsend ns two ' 

two-cent BtampB and we will mail it. 



Cuts evei7 snbstaoce with mtezampled rwiidity; 
[ways sharp; emery face Ne»eT DreaaBO. As 

l)u! 



are 
oat 



always sbarp; emery , 

mucb more Durable than other s^meB as t^ey 
Harder. Never Glaze; griod ererTthing. Hi 
Kapld Grinder known. 

Sand fin <ni«dar. ^ 

stURTEVAKT KtltL CO., BottDci, Nasi. 



'DinZ" TUBULAR DRIVING LAMP. 

I T i* the only nraotlcablB nnd 
perfect drlvliig lamp tiyer made. 

IT wUlnotblow out, 

tT fflvefi a olear white lltfht. 

IT Tookd )lte a louomotlye bead 
light. 

IT tbrowB all tlie lleht stralBht 
ahead frnm SCD to UCt feet. 

IT bar&il kenjAcne. 

tW ~ £f#nd for Bttdk, 

77 TiHlsht Street, 
„ . , New York. 

!>l'lu;lAi. mrirElL Na. 7. 

^r" Mention the .%(«it«c JwKtoan. and write to M at 
eii£fl,andwawtllaemlliookdescrlDUiff oar lamp vid will 
HKM^tOBtd] ytm^vstHie.liimpciraBHtr afeeur w^uu- 
ULa Psic> fvuT mudh leu than Oii retail}. 

TIIIB OrFER HILL APP1-L4K BLTT UMUK. 







JIEPERA PAPER. 



A New Printing-Out Ready Sensitized Paper. 

PERMANENT PRINTS, Better Reanlt^ Baaier Obtained. No Ice 



No Hot 



Water Treatment, No Lead Sal eh, Mp Alain or other hardeners endangering 

- - . _ . . _!_._,._.»_ . ., operations. Printed, fflniid. 

__ Einy other paiMir. Dosa not 

brdtue' and does not fix out. A paper for ail eltmateg an^ ailg^sons. WiH stand a liot 



the durability of the imaice. Ebrti«nie nmpUclty of all operations, 
and mcmntud in less time and with less trtinble than any other pa; 



water teet of ICf l'^f . andwJM b^tovejiiat atweUinicecol eSitn Ur. Has none of the defects 
of its rlTsb. ^~ Writ for free sample sheets. ^' Aak for prita of our Upecial 

^ial^'luDeaiers. Nepcra Chemical Co., Nepera Park, N. Y. 



CIIGIIIEQ BOI1.BR8 dc MACHINE TOOI.S. 
CI1DII1CO) complete outfits furnished. 8endforvri~ 
ca and Ontniomie '^R." W. P. DATI8, Boehester, H. T. 

ALUMINUM T^.^^^SS^i^S^ 



AGENTS WANTSn forOrloders' Buppllei. Ub- 
eral Commlaaioo. Tilc Tanttb COn Btiandsbnn;. Pa. 



PnnVBINpiNO. Allolanes of work. MoRadnes a 
BUUK spedalty. Haddoh & Gcug Center Bt., N . T. 



IHAGNE5IA FLEXIBIf CEMENT 

TH^BEST&WEmaUHABLI " " "" 



S ^ MIBs IiIiIiIJIlIH 



L PHILIP CflRtVMANFGt 



MODEL 



NEW MAIL. 




fligkeit Qoilitj «A BaidioBNt li^t Boa^ihc of Ike Iw, 

inKS'S— liAOIES'-BOYtS' PATTBK.NSi 

Boy's New MaU hlRhestgrttle boy's wlioel madc^ ViM. 
Also Boy's Wheels, - - - - - - 815 cp. 

Closing out all Ahop worn and Sd-b&nd wheelA— Batvalns. 

iitmd *ii»o^J-Mn/flfamrxs f(H-cat£ilpffn*atid3tl-luw4Ttat. 
WM. BEAD A SONS, KTT WasbiUKton Street, ROSTON. 



UllBlinTldl a >u Uses and Abuses. The sd- 
nirnU l l»m \ enoeasMra^iilraa. mutratea 



book.tl. Prof .Anderson, S.A. lij 



TeBi1e,CbIoaso 






'T':e=i:'E 


, ^ i . .■ ' ■ ■ 
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V ESTABLISHED 1S43. 

Tiie Most Popular Solentiflo Paper in the World 

Only S3.00 a Year, Inelndlnc Postase. 
Weekly— 32 Number* a Year. 

This widely eirenlated and splendidly iUUBtrated 
paper Is published weekly. Erery number contains six- 
teen patres of nsef u Information and a lance number of 
orlKinal engraylncB of new inyentlona and dlscoverlea, 
representlne Bn^ineeilnK Works, Steam Uaohliiery. 
New Inventions, Novelties in Mediaidos, Hantrtaotmea, 
Gbemisury, Mectridty Tele«mpby. Photography, Ardtl- 
tectuie, AgricdltuTe, Hortloultnre, Natual HlAsTt 
etc. Oomplata list of paiatta mA week 

TccKw vf Sit.^aeriptiDii.'-^Jiie copy <>f the signal'. 
Tint' AMKBioAVwill be sent tor one i«ar— S nmBbai»- 
postage prepaid, to any subsizlber in the United Statea, 
Canada orMexieo, on receipt of lliree dolinrtt bythe 
publlsbers ; six months, tl.£Oi three months, 91.00- 

Clnbg.— Hpedal rales for several names, and to Post 
Uasterfl. Write for particu ars. 

The safest way to remit is bT Postal ^tMer, Drafts or 
BxpresB Money Order. Money carefully placed Inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. AdAesa 
all letters and make all orders, dratte, etc., payable to 
MUNN dc CO., 361 Broadway, New York. 



ASTRONOMY 

made easy and Interesting with the help of our new 

Celestial Planisphere and Handbook. 
For descriptive circular, address 

POOLE BROS., Chloago, III. 



IJ^toSOH.P, TBB 




Motor of 13" Century 

Cam be TiAOil any place , to do dnv 
liJOTJt, Bjul by ani^ on*. No BoLL- 
ert IJToSIre! Nb&toam! J»rt 

new! A perfeourf&te Motor 
Tot hII pl&cBH andparpcu^H, Cost 
af rtpfffltitm e2>m*t ont cent an 
^iUT '0 er w:h i-TKiicutfitl 'horisf'pfyu;- 
ex. For oItcuIbja, eto.^ s^dre&s 
Chnfter (^tsh EuffLn« To. 
F. O. Ho j: liS>. Htcrlinff, UL 



{y cientific gook Qatalogue 



itECfiNTI.Y PDIILIMBED. 

Our new catalogue containing over lOU nages, includ- 
ing works on more than fifty different inbleats. Will be 
mailed free to any address on application. 

MDim dc OtI., Publisberi Scientific American. 
361 BroadwaT. New York. 





The Folding Kodet. a new glass 

plate camera for 4 x 5 pictures. Can be used with 
films by the addition of a roll holder. Latest 
improvements, ^Bn^t ' adjustments, handsome 
finish. 
Priw, with doable plate bolder, - $15.00 

EASTHAN KODAK CO.. 

?<<nd/ar'9«$ Rocbeater, N. V. 

Catataau: ! 




STEAM PACKING 

BoUer GoTerlnsa, Hlllboard, Booflna;, 
Bnlldlng Felt, Uqnld Paints, Etc. 

DSSCSIFIIVB PnCR U5T AND SAUFLES SKHT FSBR. 

K. W. JOHIS MFB, CO., 87 Maiden Un«, N.Y. 



ENBINE 



^■^B ^r ■■ ^r ^^ft ^* * • w# poee requinng power. 
HH ■ ■■■ ■■ BspeolBlly adapted for farm use. tinlya 
■ ■ K^ H^ ^^B ■ ■ few minutes' attention required ea^ 
V V ^^B ^^F ^^B ■ H day. Guaranteed f»Bt of operation Is 

1 cent per horse poif er per hovr. 
THE SIMPLEST, MOST ECONOMICAL AND BEST POWER. 
Address 439 Southwest BonleTard. 9~ Srrut tor OireiAar. 



Weber Gas and Gasoline Eneine Co.. ^a^o^RiT 



Y. 




THE 

MttAitit §,mtxitm f utrtrlmrM 

This Is a separate and distinct publication from I'HS 
BciSNTinc AusBio^N, but is uniform therewith in sis*, 
every number containing sixteen large pages full of en- 
graTlngB,inanTof which are taken from foreign papers 
and accompanied with tnoslated deteriptlons. Tub 
SCTENTinc Amekicam SuPFiiUioiTls pobllshcdweek- 
ly, and Includes a very wide range of cootetats. It pre- 
sente the moat reeent papere by eml&^it writers In all 
the principal d^^nmoita of Setanee and tt>e Uaotal 
Arts, embracing BlohicT, Geolo^. Hlnisalqgy. Natural 
Hlstory^eograptay, Arcbzology. Astronomy Chemis- 
try, B^Anelty, Light. Heat, Uecbanleal Engl eerlng. 
Steam and Ballway Bngtneering, Mining, Ship Building. 
Marine Engineering, Pbotograpby, Technology , Manu- 
facturing Industries. Sanitary Slogl eerlng. Agriculture, 
Horticulture, Domestic Boonomy, Biography, Medicine, 
etc. A vast amount of fresh and valuable information 
obtainable in no other publication. 

The moat tmportaitt EnQineerino iror/cs. Mechanisms, 
and Hanuf actures at home and abroad are illustrated 
and described in the Sirppi.iaixin. 

Price for the SDPFi.KimiT for the United Statea, 
Cana^ and Mezioo, (6.00 a year; or one copy of the 
gcuNTiFic Ah KKicAN and one copy of the SUPPI.^- 
UXNT, both mailed (or one year to one address for 9IM. 
Single ooplee, 10 cents. Address and rem it by postal order, 
expreas money order, or check. 

MUNN dc CO» 361 Bi-oadway, New York. 



guMing %Axixon. 

The Scientific Aubrican Ahchitxcts* ASn 
BTJiiABHB' Edition is issaed montbly. llfiO a year. 
StiiKle copies. 25 cents. Thtrty-two lanie qoaito patres 
forming a larfie and splendid Hairazlne of Architecture, 
richly adorned with eleoani viates in eotori, and wltb 
other fine enKrarlOfCs ; lUastratlng the most InteresttnR 
examp es of modem arcbitectoral convtnK^cni and 
allied subiecta. 

A special feature Is the presentation In each number 
of a TOrlety of the latest and bcA plans for priTateieal- 
denoes. citr and country InclndlnR those of rery mod- 
erate cost as well as the moreexpenslTC. DrawlngB In 
perapect ire and in color are giren, tofrether with PlaDfl, 
DescrlptlDiis. Locations, Estimated Cost, etc 

The ele^anoe and cheapness of this maffnlfloent work 
have won for It the Larseat Circulation of any 
Archlteotural publication In the world. Sold by all news- 
dealers. ClfiO a year. Bemit to 

MUNN di: CO., PobliBhera, 

361 Broadway, New Yoi#. 



PRIltfTIItfG IltfKS. 

The SctKKTiTic Ameiiicak Is minted with CHA9 
nNRU J01IN80n^ ft c.o,'» ll^K., Tenth and Ix)innari) 
SU-, Philadelphia, and fTliose St., upp. Uoftne, New i^ork. 



1894 SCIENTIFIC AMERICAN, INC. 



